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Art.  L — On  the  Origin  of  Species;  by  Theophilus  Parsons, 
Dane  Professor  of  Law  in  Harvara  University,  Cambridge, 
Maasaclinsetts. 

It  has  firequently  occnrred  in  the  history  of  science  that  some 
startling  theory,  which,  when  first  announced,  was  regarded  as 
the  antagonist  of  received  opinions,  and  became  at  once  the  sub- 
ject of  earnest  hostility  as  well  as  unqualified  approbation,  has, 
after  much  discussion  been  importantly  qualified  and  modified, 
and  thus  reconciled  with  views  which  it  seemed  to  contradict ; 
and  when  thus  shorn  of  its  excess  and  moderated  in  its  demands, 
has  been  generally  adopted  as  an  important  addition  to  knowl- 
edge.    It  may  yet  be  so  with  Mr.  Darwin's  views. 

His  theory,  stated  very  briefly,  is,  that  all  organisms  tend  to 
reproduce  themselves  in  a  geometrical  ratio,  and  with  such  ex- 
uberance of  life,  that  each  one  would  speedily  fill  the  earth,  if 
not  repressed  by  constant  and  powerful  causes  of  destruction. 
Hence  but  a  very  small  proportion  of  seeds  or  ova  which  are 
impregnated  are  able  to  mature  and  reproduce.  Therefore  there 
must  be  a  competition,  or  as  he  phrases  it,  a  "  struggle  for  life," 
among  all  these  impregnated  germs  of  life;  and  if  one  in  a 
liundred  only  lives  there  must  be  a  reason  why  that  one  lives 
rather  than  the  ninety  and  nine  which  perish.  This  reason  must 
again  be  frequently,  or  at  least  sometimes,  that  it  had  some  ad- 
vantage in  this  "  struggle  for  life,"  by  a  structural  or  functional 
difference.  That  is,  it  varied  from  its  kindred,  in  such  wise, 
that  it  was  somewhat  easier  for  it  to  live,  to  grow,  to  mature, 
and  to  reproduce,  than  for  them.  This  difference  or  variation 
it  must,  as  a  general  rule,  impart  to  its  offspring.     When  it  be- 
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came  established,  the  same  law  of  struggle,  of  advantage,  of 
life,  and  of  death,  would  operate  upon  this  new  and  improved 
variety,  and  would  cause  another  and  a  farther  improvement. 
As  this  law  is  universal,  and  must  always  have  operated  upon 
all  organisms  from  the  beginning,  not  only  are  varieties  estab- 
lished in  this  way,  but  so  likewise  varieties  become  species, 
species  become  genera,  and  so  also  orders,  classes,  families  are 
formed,  and  thus  finally  we  may  suppose  that  all  the  organisms 
of  the  earth,  living  and  extinct,  animal  and  vegetable,  have  pro- 
ceeded from  the  simplest  original  form  of  life. 

While  much  interested  in  Darwin's  work  and  in  the  discus- 
sions and  controversies  to  which  it  has  given  rise,  it  occurred  to 
me  to  consider  whether  one  of  the  limitations  which  he  seems 
to  have  imposed  upon  himself,  was  necessary.  He  assumes,  and 
reasons  exclusively  upon  the  assumption,  that  the  successive 
changes  by  which  these  great  results  have  been  brought  about 
have  always  been  minute  and  slow,  and  have  only  become  suffi- 
cient to  reach  their  consummation,  by  an  indefinite  accumulation 
of  effects,  through  the  indefinite  periods  of  time  which  geology 
affords  them.  It  seemed  to  me  that  this  assumption  was  quite 
unnecessary,  and  therefore  unphilosophical ;  and  supposing  that 
these  changes  may  sometimes  have  been  much  greater,  I  then 
inquired  what  would  be  the  effect  of  this  supposition  upon  the 
general  theory,  that  the  succession  of  organized  being  has  from 
the  beginning  been  produced  by  generative  development.  This 
paper  is  intended  to  suggest — and  only  to  suggest — ^some  of  the 
results  to  which  I  have  come.  Upon  the  question  whether  I 
have  not  departed  so  widely  from  the  theory  of  Darwin,  that  I 
have  no  risnt  to  use  his  name,  I  have  nothing  to  say.  I  wish 
only  that  these  suggestions  may  pass  for  what  they  are  worth 
whatever  that  may  be. 

To  say  that  it  is  the  tendency  of  all  organisms  to  reproduce 
their  like,  but  with  some  difference,  would  be  merely  to  utter  a 
truism,  for  there  is  almost  or  quite  always  some  family  resem- 
blance between  oflfepring  of  the  same  parents,  and  always  so 
much  of  difference  that  no  two  of  the  offspring  are  ever  undis- 
tinguishable  from  each  other.  We  may  say,  however,  that  one 
certain  law  of  this  difference,  or  variation,  is  this ;  that  while  a 
slight  difference  is  universal,  great  difference  is  less  common, 
and  the  greater  the  difference  the  more  rare  it  is,  and  therefore 
the  less  to  be  expected  in  any  given  instance.  The  question 
then  arises,  how  fer  this  difference  niay  go ;  or  to  say  the  same 
thing  in  other  words,  what  limit  is  there  to  the  possible  immedi- 
ate variation  of  offspring  from  their  parents  ana  kindred  ? 

The  law  of  variation  is  itself  variable ;  and  while  we  have 
little  knowledge  of  the  causes  of  variation,  we  have  none  what- 
ever of  the  limits  to  which  it  may  be  carried.  Indeed,  if  we 
assume  that  there  must  be  some  limit  to  the  possible  extent  of 
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yariatioD,  we  may  infer  that  it  must  be  a  very  broad  one,  from 
the  instances  of  extreme  monstrosity  which  science  has  recorded. 
Let  us  say,  then,  that  we  will  assume  that  there  may  be  as  much 
yaiiation  or  aberration  as  these  records  prove  that  there  has 
been,  and  no  more. 

Perhaps  abnormality  always  seems  to  us  a  mischief,  and  by 
monstrosity  we  always  understand  aberration  in  a  wrong  direc- 
tion ;  and  facts  woula  justify  the  inference  that  extreme  aberra- 
tion is  usually  a  degradation.  But  we  have  no  sufficient  reason 
for  saying  that  this  is  a  law;  or,  in  other  words  for  asserting, 
that  there  can  never  be  monstrosity  in  a  right  direction ;  or  in 
yet  other  words,  that  the  aberrance  can  never  be  an  improve- 
ment and  a  help.  As  this  seems  to  me  an  important  principle  I 
restate  it.  We  know  that  it  is  the  tendency  of  all  organisms  to 
reproduce  their  kind,  but  with  some  difference.  We  know,  for 
all  the  improvement  in  our  domestic  animals  proves  it,  that  this 
difference  may  be  improvement  We  know  that  this  difference 
may  be  carried  to  an  enormous  extent,  as  a  mischief,  because  the 
records  of  monstrosity  prove  it ;  and  we  do  not  know  that  this 
difference  may  not  be  carried  to  an  equal  extent  in  the  opposite 
direction  of  improvement. 

My  position  therefore  is  precisely  this.  It  is  always  possible 
that  o&pring  may  be  bom,  differing  as  much  fix)m  their  parents 
and  kinared  in  the  way  of  gain,  of  advantage,  and  of  improve- 
ment, as  we  know  that  oflspring  have  differed  in  the  way  of  loss, 
of  hindrance  and  of  degradation ;  and  therefore  when  I  speak 
of  extreme  aberration  I  shall  mean  by  it  variation  carried  to 
this  extent. 

Admitting  this  principle  as  possible,  let  us  proceed  with  it  to 
consider  what  may  be  called  the  system  of  Agassiz ;  usin^  his 
name  only  because  he  has  given  to  it  great  development  and  full 
illustration. 

Take  first  his  assertion  that  there  must  have  been  in  each  geo- 
logical age  many  new  creatures ;  say  if  you  please  an  hundred 
or  a  thousand,  and  consider  this  as  proved  and  admitted.  Still 
it  leaves  wholly  untouched  the  question  how  these  new  creatures 
were  created.  And  be  the  answer  what  it  may,  that  answer 
so  far  as  it  is  only  an  answer  to  this  question,  leaves  the  asser- 
tion of  Agassiz  untouched.  But  if  we  bring  to  the  question, 
how  were  these  creatures  created  ?  the  possibility  of  aberrant  va- 
riation of  oflfepring  in  the  direction  of  improvement,  we  bring 
to  it  one  answer.  For  example :  suppose  the  time  to  have  come 
when  there  is  to  be  a  new  creation,  and  it  is  to  be  a  dog,  or 
rather  two  dogs,  which  will  be  the  parents  of  all  dogs.  How 
shall  they  be  created  ?  We  may  say  of  this  either  of  five  things. 
One  is,  tnat  we  do  not  know,  and  never  can  know,  and  had  bet- 
ter not  inquire.  This  does  not  seem  any  answer.  A  second  is, 
that  they  will  be  created  "  by  chance."  This  also  seems  to  me 
no  answer,  because  chance  is  a  word  only  and  not  a  thing.    A 
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third  is,  that  they  will  be  created  at  once  and  out  of  nothing, 
by  the  absolute  will  of  a  creator.  This  answer  does  not  satisfy 
me  much  better.  The  fourth  is,  that  they  will  be  so  created  by 
al^olute  fiat,  out  of  a  proper  quantity  of  earth  and  water,  with 
the  necessary  chemical  elements  in  due  proportion,  which  had 
been  summoned  to  meet  together  in  a  proper  place  by  the  will 
of  the  Creator  for  that  purpose.  But  this  answer  does  not  re- 
commend itself  to  my  reason  much  more  than  the  others.  The 
fifth  is,  he  will  be  created  by  some  influence  of  variation  acting 
upon  the  ovum  (before  or  at  conception  or  during  its  uterine 
nutriment^  of  some  animal  nearest  akin — a  wolf,  a  fox,  a  hyena, 
or  a  jackal ;  and  the  brood  will  come  forth  puppies  and  grow 
up  dogs  to  produce  dogs.  Now  the  question  is  not  whether 
this  last  answer  offers  a  probability  ^er  se,  but  whether  it  is  not 
after  all  less  improbable  than  either  of  the  other  suppositions; 
less  unphilosophical  than  either  of  the  other  answers,  and  there- 
fore to  be  accepted  on  that  ground :  and  I  may  say  in  passing, 
that  if  the  present  favorite  theory  for  accounting  for  the  diver- 
sities of  our  domestic  dogs,  by  referring  them  to  four  different 
origins,  be  adopted,  we  may  then  conjecture  that  each  of  the 
four  animals  above  named  brought  forth  its  own  puppies,  to  be 
the  progenitors  of  their  respective  families. 

Let  this  doctrine  of  the  new  creation  of  new  species,  by  gene- 
rative development  through  variation  be  accepted,  and  we  have 
Darwin's  theory  of  the  origin  of  species  by  successive  genera- 
tion; and  instead  of  opposing  the  tneory  of  Agassiz,  it  confirms 
it ;  because  it  adopts  ana  reasserts  the  principle  of  new  creations, 
and  offers  some  explanation  of  the  way  in  which  they  were  made. 

Let  us  glance — and  only  glance — at  some  facts  in  geology 
and  zoology,  to  see  what  would  be  the  effect  of  this  principle ; 
and  I  shall  carefully  limit  myself  to  the  most  general  suggestions, 
on  a  topic  which  would  fill  more  than  a  volume. 

At  the  beginning  of  the  fossil  records  of  life,  in  the  Silurian 
formation,  we  find  trilobites  of  various  forms ;  and  recently  a 
Limulus  or  something  akin  to  a  Limulus  has  been  found  there. 
There  are  other  Crustacea ;  but  with  these  two  only,  is  it  not  pos- 
sible to  account  for  all  the  Crustacea  which  have  ever  existea  or 
now  exist,  without  overstepping  the  rationally  possible  limits  of 
extreme  variation  in  offspnng,  simply  by  arranging  those  which 
we  already  know  in  a  chain  of  affinity  ? 

But  how  shall  we  get  to  the  vertebrates?  These  same  trilo- 
bites ran  up  through  all  the  palaeozoic  rocks,  through  the  Silurian, 
the  Old  Be(l-sandstone,  the  Carboniferous  and  the  Devonian,  and 
are  lost  at  last  in  the  Permian.  Near  their  end,  when  they  are 
already  thinning  out,  we  have,  in  the  old  red-sandstone  formation, 
the  "buckler  head," — or,  to  use  the  Greek  iiame  given  by  Agas- 
siz, the  Cephalaspis.  And  we  have  also  the  fossil  flying  fish,  or 
using  again  the  Greek  name,  Pterichthys.  The  first  of  these  was 
long  re^;arded  as  a  trilobite  of  the  genua  Asaphus,  xmtil  Agassiz 
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at  length  determined  it  to  be  a  fish.  Of  the  second,  Murchison 
aajs  in  a  letter  to  Miller,  "if  not  fishes  thej  approach  more  closely 
to  cmstaceans  than  to  any  other  class.  I  conceive,  however,  that 
Agaasiz  will  pronounce  them  to  be  fishes,  which  together  with 
the  curious  genus  Cephalaspis  form  the  connecting  links  between 
crastaceans  and  fishes."  Now,  is  it  too  much  to  infer  from  these 
fiictSy  and  alwavs  within  the  reasonable  limits  of  generative  aber- 
ration, that  eitner  of  these  animals,  if  a  crustacean  was  so  nearly 
a  fish  that  some  of  its  ova  may  have  become  fishes ;  or  if  itself 
a  fish  was  so  nearly  a  crustacean,  that  it  majr  have  been  bom 
from  the  ovum  of  a  crustacean  ?  We  may  ada  indeed,  that  the 
Eurypterus,  now  called  a  crustacean,  was  regarded  at  one  time, 
by  Agassiz,  as  a  fish. 

K  fishes  may  thus  have  begun  to  be,  and  we  may  suppose  that, 
having  \)i&^n^  they  could  m  so  arranged  by  their  affinity  and 
gradual  dirorence  as  to  account  in  this  way  for  the  successive 
new  creation  of  their  kinds,  we  may  then  pass  to  the  question  of 
reptiles. 

Here  also  we  have  Lyell's  Dendrerpeton,  Owen's  Placodus,  and 
the  Arch^osaurus  of  von  Meyer,  all  of  which  were  held,  and 
somewhat  firmly  held,  by  the  highest  living  authority  on  this 
point — Agassiz  again — as  fishes ;  and  all  of  them  after  further 
and  final  investigation,  have  been  liftied  out  of  the  water  by  the 
same  strong  hand,  and  placed  upon  dry  land,  as  reptiles.  I  know 
the  explanation  of  this ;  but  does  not  the  fact  itself  suggest  irre- 
sistibly that  we  have  here  what  Murchison  calls  "connecting 
links."  Links,  that  is  to  say,  through  which,  by  generative  va- 
riation, the  fish  passed  into  the  reptile,  and  so  the  family  of  rep- 
tiles began.  So  too,  possibly,  the  Pterichthys,  or  fossil  flying 
fish,  the  Pterodactyle,  or  huge  winged  fossil  reptile,  may  suggest 
the  possibility  of  a  similar  origin  for  birds. 

As  to  that  difierence  between  vegetables  and  animals,  which 
some  have  regarded  as  the  greatest  difficulty,  I  would  say  only 
what  every  one  who  owns  or  uses  a  microscope  knows,  that  the 
line  which  separates  the  protophyta  from  the  protozoa  is  con- 
stantly changing  and  always  uncertain ;  and  that  if  the  organ- 
isms which  lie  along  this  line,  should  have  ofispring  which  are 
certainly  vegetable,  or  those  which  are  certainly  animal,  in  nei- 
ther case  would  the  offspring  differ  much  from  the  parent. 

Nor  let  it  be  said  that  the  geological  records  exhibit  numerous 
instances  where  a  race  which  succeeds  another,  does  not  come 
into  existence  until  a  certain  period  after  the  kindred  race  from 
whom  they  might  have  come  has  utterly  perished.  It  is  not 
quite  so.  On  the  contrary,  in  most  cases,  the  great  classes  of  ani- 
mals lap  over,  as  in  the  instances  given,  of  crustaceous  trilobites 
and  the  fish  found  with  them,  and  again  the  fish  and  the  earliest 
reptiles,  in  a  way  which  has  always  suggested,  of  itself,  this  idea 
of  succession  by  generative  reproduction.  There  are  eminent 
naturalists  who  read  in  the  recoros  of  geology  the  plain  declaration 
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that  there  have  been  some — perhaps  many — cataclysmic  destruc- 
tions of  whole  orders  of  being,  followed  by  periods  characterized 
by  the  absence  of  organic  life.  If  this  were  proved^  there  must 
have  been  not  only  many  new  creations^  but  many  new  beginnings 
of  organic  life.  It  must  be  remembered  however,  that  the  geo- 
logic record  is  assuredly  not  yet  wholly  unrolled ;  and  that  we 
are  not  sure  that  we  read  aright  all  that  is  seen.  I  have  some 
doubts  whether  there  be  an  instance  in  which  such  an  interval 
of  absolute  nothingness  unquestionably  occurs;  or  one,  even  in 
the  present  state  of  our  knowledge,  in  which  among  the  races 
passmg  away  there  are  not  found,  and  far  within  the  limits  of 
extreme  aberration,  some  who  may  have  been  their  of&pring, 
and  the  parents  of  succeeding  races. 

But  I  must  forbear  following  these  suggestions  further.  The 
difficulty  of  admitting  the  transformation  is,  I  know,  great ;  and 
still  greater  difficulties  must  be  encountered  in  other  parts  of  this 
supposed  chain  of  reproduction.  A  very  great  one  to  mv  own 
mind  arises  from  those  beds  below  the  Silurian,  which,  on  the  one 
hand,  are  wholly  free  from  traces  of  life,  and  on  the  other,  from 
evidence  of  destructive  alteration  by  heat.  They  seem  to  me  to 
lead  strongly  to  the  conclusion  of  Murchison  and  others,  that  the 
earth  had  only  then  become  cool  enough  to  make  life  possible, 
and  consequently  that  life  must  have  begun  there ;  and  there  cer- 
tainly we  find  it  already  very  various.  But,  not  to  insist  that 
with  farther  knowledge,  wider  discovery  of  "connecting  links," 
or  transitional  forms,  and  better  examination,  all  these  difficul- 
ties may  be  materially  lessened,  I  sav  at  once  that  I  should  ac- 
cept them  all  unhesitatingly,  rather  than  the  notion  that  the  first 
horse,  or  dog,  or  eagle,  or  whale,  flashed  into  being  out  of  noth- 
ingness, or  out  of  a  mass  of  inorganic  elements  which  had  been 
drawn  together  in  due  proportion  for  that  purpose. 

This  last  supposition  is  mevitable  if  we  reject  the  first. 

The  one  thine  I  would  be  understood  to  assert,  is,  that  science 
must  now  ekct  oetween  two  hypotheses,  which  together  fill  the 
whole  ground,  and  cannot  both  be  rejected.  One  is,  that  the  an- 
imals and  vegetables  of  the  world  have  been  formed,  by  abso- 
lute fiat,  out  of  a  mass  of  inorganic  materials.  The  other,  that 
they  have  come  into  being  successively,  by  generative  produc- 
tion, of  some  kind  and  in  some  way.     W  hen  Milton  tells  ns  that 

♦        ♦        ♦        *        The  earth  obeyed,  and  straight 

Opening  her  fertile  womb,  teemed  at  a  birth 

InnumeroQs  li?ing  creatures,  perfect  forms 

Limbed  and  full  grown.    Out  of  the  ground  arose 

As  from  his  lair,  the  wild  beast  where  he  dwells 

In  forest  wilds,  in  thicket,  brake  or  den. 

The  grassy  dods  now  calved ;  now  half  appeared 

The  tawny  lion,  pawing  to  set  free 

His  hinder  parts :        ♦        ♦        ♦        ♦ 

he  adopts  and  adorns  the  first  hypothesis;  but  while  Milton 
was  a  great  poet,  he  was  not  so  great  a  zoologist 
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I  do  not  now  assert  that  no  creature  can  be  made  out  of  noth- 
Dg  or  out  of  the  dust  of  the  earth,  nor  do  I  speak  of  the  first 
)eginning  of  creation ;  nor  of  anything  but  the  existing  and  ex- 
inct  florae  and  faunae.  In  reference  to  the  various  species  of 
Ikeae,  I  say  only  that  this  is  the  last  conclusion  which  we  should 
hdopt,  ana  only  when  driven  to  it.  Perhaps  I  may  illustrate 
ny  meaning  thus.  If  a  pair  of  undescribed  mammals,  about  as 
iarge,  we  will  say,  as  a  fox,  with  youn^  or  preparing  for  them, 
irere  found  to-day  in  some  district  in  England  which  has  been 
ihoroaghlv  explored,  and  of  which  the  fauna  and  flora  were  per- 
fectly well  known,  and  these  animals  differed  in  some  specific 
QBBentials  from  any  known  animal,  there  would  be  a  vast  amount 
of  speculation  about  their  origin.  One  writer  would  say  that 
they  had  escaped  from  a  menagerie  or  from  some  ship ;  another 
that  they  had  always  been  overlooked  and  undescribed  until 
DOw;  another  that  they  were  hybrids,  and  there  would  be 
much  discussion  as  to  what  animals  could  have  produced  them, 
like  that  which  Gilbert  White  tells  of  about  the  bird  which  he 
thought  a  cross  between  a  pheasant  and  a  hen.  There  would 
be  no  limit  to  the  extent  or  variety  of  the  discussion, — ex- 
cepting this.  No  naturalist  would,  I  think,  explain  their  ap- 
pearance at  that  time  and  place,  by  supposing  that  they  had 
been  made  out  of  nothing,  or  out  of  the  oust,  suddenly,  where 
they  were  found.  If  any  one  ventured  upon  this  hypothesis, 
I  do  not  believe  that  it  would  be  generally  adopted.  I  do  but 
apply  the  same  way  of  thinking  to  past  times.  When  the  new 
species  appears  first  in  the  geological  strata,  I  say  that  its  cre- 
ation from  nothing  or  from  the  dust  should  not  oe  held,  until 
all  other  possibilities,  of  production  are  exhausted  and  rejected. 
For  creation  from  nothing  is  just  as  possible  now  as  it  ever  was ; 
and  we  have  no  reason  for  saying  that  it  would  not  be  as  natural 
noiL%  as  likely  to  occur,  and  as  worthy  of  admission  and  belief 

What  do  we  gain  by  the  use,  in  this  connection,  of  the  word 
miracle  in  the  sense  of  an  exceptional  interference  by  omnipo- 
tence 7  When  one  of  the  wheels  of  Babbage^s  calculating  ma- 
chine turns  up  its  numbers  in  a  certain  unbroken  series  for  a 
million  of  times,  and  then  a  new  element  is  suddenly  introduced, 
and  an  old  one  goes  out,  this  apparently  disturbing  thing  is 
just  as  much  a  part  of  the  machine  and  its  operation  as  all  the 
rest  The  illustration  fails  so  far  as  this.  Babbage  calculates 
his  machine  and  sets  it  going,  and  leaves  its  working  to  the  nat- 
ural laws  which  he  finds  in  operation.  God  never  leaves  his 
machine,  for  if  he  did  it  would  instantly  perish,  because  it  is 
always  his  present  activity  which  gives  force  and  efficacy  to  the 
laws  by  which  He  works. 

But  what  shall  we  do  with  that  other  principle  of  Agassiz, 
that  all  this  successive  production  or  creation  of  new  creatures 
has  happened  by  the  will  of  a  creating  God ;  or,  to  use  his  own 
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phrase,  that  each  new  creature  has  come  into  being  by  the  fiat 
of  the  Almighty  ?  What  I  do  with  it,  is  to  accept  it  readily 
and  entirely.  For  when  the  voice  of  God  issues  the  fiat  and 
says  let  this  thing  be,  is  it  not  as  perfectly  obeyed  although  that 
thing  comes  into  being  by  generative  development,  as  if  it  sprang 
forth  from  nothing  or  from  the  dust? 

And  again  what  shall  we  do  with  the  principle  of  Agassiz, 
that  in  all  these  new  creatures  there  is  no  chance  and  nothing  ar- 
bitrary, but  a  coherence  and  coordination  of  parts,  and  a  unity  of 
purpose  and  of  place,  which  prove  the  whole  to  be  the  work  of 
one  directing  mmd  and  one  causative  power.  Again  I  answer, 
admit  this  also  freely  and  gladly ;  thankful  for  everjr  argument 
and  illustration  whicn  enforce  it.  For  what  is  there  in  the  sup- 
position that  God  has  his  own  laws  of  divine  order,  and  operates 
through  these  laws,  and  by  the  means  which  He  has  provided, 
(no  matter  how  universal  these  laws  or  how  far  back  the  chain 
of  influences  or  causes  extends,)  to  prevent  our  recognition  of 
Him  and  of  his  wisdom  in  his  works. 

But  what  shall  we  do  on  the  other  hand  with  Darwin's  "  strug- 
gle for  life,"  and  consequent  **  natural  selection,"  which  plays  so 
great  a  part  in  his  theory  ?  Again  I  say,  if  farther  investigation 
renders  it  probable,  as  I  think  it  will,  admit  this  also  with  perfect 
readiness  to  play  whatever  part  sufficient  evidence  may  assign 
to  it,  be  that  more  or  less.  The  fact  to  some  extent  is  obvious  and 
certain.  And  may  not  God  act  as  well  through  this  "  struggle 
for  life"  as  through  any  other  of  his  laws?  Must  it  be  regarded 
as  a  blot,  an  imperfection,  which  he  could  not  help,  and  bears 
with  as  he  may  f  If  we  regard  it  as  an  instrument^  by  means 
of  which  he  works  out  universal,  inevitable,  and  never  ending 
improvement,  incorporating  this  law  with  the  nature  and  essence 
of  every  thing  that  lives,  or  can  live,  may  we  not  see  in  this 
also,  at  once  his  infinite  love  and  his  infinite  wisdom? 

Then  as  to  hybridism.  Darwin  admits  the  vast  preponderance 
of  authority  against  the  continued  fertility  of  hybrias,  but  still 
thinks  that  there  are  some  qualifications.  Even  since  his  book 
was  published,  Isidore  St.  Hilaire,  who  has  made  hybridism  a 
special  study,  has  published  a  work  in  which  he  asserts,  and 
goes  far  to  prove,  that  hybrids  are  somethnes  at  least  just  as  fer- 
tile as  their  parents.  Out  of  this  uncertainty,  let  us  draw  one 
certainty;  and  it  is  that  nothing  is  certainly  known  about  it. 
And  also  one  probability — that  oflFspring  may  difier  from  their 
parents  and  brethren  so  very  much  that  there  can  be  no  sexual 
intercourse  between  them.  They  may  differ  less  and  then  there 
may  be'  intercourse  but  it  will  not  be  productive.  They  may 
differ  still  less,  and  it  may  be  productive,  but  the  offspring  will 
not  reproduce.  Still  less  and  they  will  reproduce,  but  only  for 
a  few  steps.  Still  less,  and  they  will  be  as  fertile  as  their  parents 
or  brethren.    Scientific  men  may  give  to  these  degrees  or  differ- 
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ence  the  names  of.  classes,  of  genera,  or  species,  or  wbat  else 
they  will.  For  here  I  will  venture  to  remark  that  much  of  the 
criticism  and  discussion  to  which  Darwin's  work  has  given  risey 
both  in  England  and  in  this  country,  seems  to  me  verbal  only. 
That  is,  it  relates  not  to  the  origin  and  nature  of  certain  exist- 
ences, but  to  the  language  we  should  employ  in  speaking  of 
them.  What  do  we  gain  in  real  knowledge,  when  we  insist  mat 
the  word  "species"  must  mean  this  or  that,  when  it  may  mean 
anything,  and  very  few  persons  use  it  in  the  same  sense,  or  in 
any  definite  sense.  And  as  to  the  question  of  difference  or  iden- 
tity, do  we  know  enough  about  it  to  be  very  positive  on  any 
point)  except  our  ignorance?  For  how  many  years  has  the  Ter- 
tiary formation  been  arranged  into  four  classes — the  Eocene  with 
its  one  shell  in  twenty-five  now  living,  the  Miocene  one  in  six, 
the  Pleiocene  one  in  two  and  a  half,  and  the  Pleistocene  nine  out 
every  ten.  DesHaves,  a  great  man,  has  devoted  himself  to  their 
examination,  and  has  reasserted  this  with  the  most  emphatic 
distinctness  and  the  most  abundant  illustration:  and  Agassiz 
now  comes  and  declares  it  to  be  all  a  great  mistake.  He  doubts 
whether  any  one  shell  of  the  4  per  cent,  the  17,  the  40,  or  the 
^0  has  ever  been  looked  upon  alive  by  man. 

Har  oe  it  from  me  to  undertake  to  decide  between  such  men. 
Bat  again  let  me  draw  one  conclusion,  which  seems  certain; 
and  it  is  that  there  is  no  sure,  unerring,  and  unmistakeable  test 
of  specific  identity  or  difference. 

If  we  admit  with  the  qualification  and  in  the  way  above  stated 
the  theory  of  the  production  of  all  things  by  generative  devel- 
opment, and  the  active  operation  of  this  principle  of  the  "strug- 
gle for  life,"  and  admit  also  Agassiz's  requirement  of  new  crea- 
tions, and  of  the  orderly  succession  and  coordination  of  these,  we 
have  a  theory  composed  of  elements  which  certainly  do  not  now 
oppose  and  destroy  each  other,  but  coexist  in  harmony,  and  in 
mutual  support  and  illustration. 

How  far  shall  we  carry  it?  Not  to  the  creation  of  all  things 
firom  one  beginning,  unless  farther  investigations  should  remove 
the  immense  difficulties  which  this  theory  must  now  encounter, 
and  sustain  its  probability.  But  let  not  the  investigation  be 
clouded,  obstructed  and  defeated  by  the  assertion  that  any  the- 
ory which  calls  into  being  all  existing  and  extinct  organisms 
by  some  method  of  successive  generative  development,  cannot 
be  true,  and  must  needs  be  false  and  dangerous. 

The  great  difficulty  to  most  minds  would  be,  after  all,  that 
which  relates  to  man  himself.  Man,  from  a  monad  I  Yet  let  it 
not  be  forgotten,  that  this  is  the  natural  history  of  every  man 
that  has  ever  been  bom  of  woman.  At  first  a  nucleatea  cell, 
(call  it  a  monad  if  you  like,)  not  distinguishable  from  other  nu- 
cleated cells,  which,  by  segmentation,  gives  rise  to  that  germinal 
membrane,  from  the  outer  portion  of  which  are  formed  the  or- 
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gans  of  animal  life,  and  from  tbe  inner  those  of  organic  (or  vege- 
tative) life ;  and  then,  in  its  uterine  development,  exhibiting  suc- 
cessively resemblances,  more  or  less  close,  to  the  lower  animals; 
the  human  embryo,  for  example,  having,  about  the  twenty-fifth 
day,  the  branchial  openings  and  elongated  body  of  a  fish,  at  a 
later  period  the  imperfect  limbs  of  a  seal,  and  still  later  the  bent 
limbs  of  a  quadrilped.  These,  and  many  analogous  particulars 
in  the  history  of  tne  human  embryo,  mane  this  one  of  the  most 
inexplicable  and  yet  suggestive  wpnders  of  existence.  One  might 
well  imagine  that  the  ''monad"  retraces  his  footsteps  along  tnat 
immeasurable  pathway  from  primeval  being,  and  as  it  repeats, 
records  them. 

While  all  this  is  nothing  like  proof  that  man  is  also  a  product 
of  this  law  of  generative  devlopment  through  variation,  it  may 
have  some  tendency  to  lead  the  mind  in  that  direction.  And 
how  much  there  is  elsewhere  in  the  metamorphoses  of  nature, 
to  exert  upon  the  mind  a  similar  influence.  Tell  one  who  is 
eating  a  ripe  peach,  and  after  enjoying  all  the  pulp,  breaks  his 
teeth  against  the  stone,  and  being  curiously  inclmed  opens  that, 
and  finds  the  solid  meat,  and  opens  that  again,  and  puts  the  in- 
folded  plumule  under  a  lens,  and  sees  there  the  promise  of  a  fu- 
ture tree, — tell  him  that  skin,  and  stone,  and  seed  and  plumule, 
all  are  but  changed  peach  leaves^  will  he  not  be  at  least  as  much 
surprised  as  if  you  carried  him  to  a  menagerie,  and  pointing  to 
a  hyena,  said  to  him,  there  stands  the  father  of  the  "  yaller  dog" 
of  New  England?* 

But  this  notion  of  man  being  bom  from  an  animal  stands  in 

*  I  aUude,  of  course,  to  the  JaDuary  number  of  the  Atlantic  Monthly,  therein 
this  stranffe  animal  is  presented  with  that  wonderful  power  of  word-painting,  which 
is  a  true  daguerreotyping  by  the  sunlight  of  genius. 

But  I  write  this  note  rather  to  refer  to  an  article  in  the  North  American  Review 
for  July,  1867,  in  which  Dr.  Holmes,  before  the  controversy  about  "  Darwinism"  be- 
gan, treats  many  of  the  topics  to  which  it  has  given  rise,  and  exhibits  his  own  views 
of  an  ever  immanent  Ood. 

No  one  can  admit  more  cordially  than  I  do,  the  principle  which  has  been  recently 
io  much  considered,  that  Ood  must  have  had  at  and  from  the  very  beginning  of  his 
action,  laws,  to  which  he  and  his  universe  have  always,  and,  I  am  willing  to  say, 
necessarily  conformed.    So  too,  I  admit,  as  cordially,  that  other  principle,  that  all 


regard  these  principles  as  antagonistic  ?  To  me  they  seem  not  only  harmonious, 
but  complementary,  and  necessary  each  to  the  other.  If  I  believe  that  God  is  ever 
present,  active  and  operative,  it  is  because  I  believe  that  the  laws  of  order  whidi 
arise  from  his  own  divine  nature,  permit  and  require  this.  If  I  believe  that  these 
laws  exist,  that  he  has  ever  conformed  to  them  and  must  ever  do  so,  it  is  because  I 
believe  that  they  are  the  eternal  instruments  of  his  ever  active  love  and  wisdom.  In 
the  words  in  which  Dr.  Holmes  sums  up  the  whole  matter  at  the  close  of  his  article 
in  the  N.  A.  Review,  "  whatever  part  may  be  assigned  to  the  physical  forc^  in  the 
production  and  phenomena  of  life,  all  being  is  not  the  less  one  perpetual  miracle,  in 
which  the  Infinite  Creator,  acting  through  what  we  often  call  secondary  causes,  is 
himself  the  moving  principle  of  the  muversd  he  first  framed  and  never  ceaset  to 
•ttstain." 
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the  way  of  positive  revelation !  In  my  own  mind  it  does  not. 
I  look  upon  the  Bible  as  the  word  of  God :  but  I  do  not  believe 
that  the  first  chapters  of  Genesis  teach  or  were  ever  intended  to 
teach  natural  scientific  truth  ;  nor  does  this  denial  lessen  mv  rev- 
erence for  what  I  consider  as  the  moral,  spiritual,  and  rehgious 
truth  which  I  believe  they  do  teach  directly,  or  under  the  form 
of  parable  and  symbol.  And  upon  the  question  of  the  original 
ana  physical  creation  of  man,  I  think  that  we  know  no  more 
and  no  less,  and  are  at  equal  liberty  to  think,  to  argue,  and  to 
conclude,  as  if  these  chapters  had  never  been  written.  To  me, 
they  do  not  say  one  wora  about  it. 

But  does  not  this  notion  stand  in  utter  opposition  to  all  reli- 
gious belief?     Again,  I  can  only  say  that  in  my  own  mind  it  does 
not.     I  believe,  most  unreservedly  and  undoubtingly,  that  man 
is  superior,  not  in  kind  only  but  in  degree,  to  all  animals,  and  is 
immortal,  which  they  are  not.     But  this  belief  would  not  be 
either  shaken  or  troubled,  if  science  should,  upon  evidence  dis- 
covered hereafter,  teach,  that  the  Gorilla,  which  Owen  says  is 
most  like  to  man,  or  the  Chimpanzee,  which  Professor  Wyman, 
with  better  reason,  places  higher, — if  either  or  both  had  given 
birth,  when  the  fit  time  had  come,  to  a  babe,  whose  brain  and 
nervous  system,  with  all  the  residue  of  its  frame,  were  so  organ- 
ized that  the  breath  of  life,  of  spiritual  and  immortal  life,  cotdd 
be  breathed  into  him,  and  bear  with  it  all  the  attributes  of  hu- 
man nature, — all  those  attributes  which  divide,  as  by  an  unfath- 
omable abyss,  the  man  from  the  beasts  that  perish,  and  lift  him 
infinitely  above  them.    At  present,  science  possesses  not  only  no 
facts  which  would  lead  to  this  as  a  certain  conclusion,  but  none 
which  would  declare  it  to  be  a  probability.    But  neither  has  it 
sufficient  reason  for  asserting  it  to  be  an  impossibility.    Nor, 
does  it  seem  to  me,  that  religion  would  receive  a  blow,  if  science 
should  be  led  by  additional  discovery  and  more  thorough  inves- 
tigation, to  go  not  only  thus  far,  but  so  much  farther,  as  to  ac- 
count for  the  various  kinds  of  men  by  asserting  that  the  brown 
oran-outang  that  lives  among  the  brown  Malays  was  their  pro- 
genitor; the  black  gorilla  the  father  of  the  black  races,  among 
which  be  is  still  found ;  other  simiae  the  parents  of  other  human 
families ;  and  some  one  fairer  than  the  rest,  the  remote  ancestor 
of  the  Circassians,  whose  superiority  over  their  progenitors  was 
so  great  that  they  had  rooted  him  out  from  the  earth  I 

But  let  us  conader  the  general  relation  of  this  hypothesis  to 
religion.  I  am  perfectly  willing  to  confess  that  the  theory  pro- 
pounded by  Darwin,  as  it  rests  upon  excessively  minute  changes, 
and  those  produced  by  what  he  calls  "  accident,"  (of  which  word, 
however,  and  of  his  use  of  it,  he  offers  much  explanation)  seem- 
ed to  me  to  have  a  tendency  to  obscure  the  thought  of  provi- 
dential causation  and  government ;  and  that  I  was  first  led  to 
reason  out,  as  well  as  I  could,  the  probability  and  effe 
salient  changes  in  the  of&pring,  by  its  appeanng  to  oy 
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to  this  thought  somewhat  more  widely.  But  aside  from  this,  and 
indeed  from  any  reference  to  this  or  any  special  question  or  the- 
ory, may  it  not  he  well  to  remember,  that  natural  science  belongs, 
mainly  at  least,  to  the  intelligence  of  man,  and  to  his  outer  life, 
while  religion  belong  mainly  again,  to  his  affections,  his  motives 
and  his  inner  life.  Hence,  entirely  different  faculties  and  func- 
tions of  our  common  nature  are  brought  into  exercise  in  reference 
to  science,  from  those  which  are  invoked  by  religion.  It  is  a  good 
and  wholesome  thin^  for  a  man  to  become  religious  because  he 
chooses  to  be  so,  and  loves  to  be  so ;  and  it  is  good  for  him  to 
compel  himself  to  make  this  choice.  He  cannot  indeed  become 
religious  on  any  other  ground  or  in  any  other  way.  And  there- 
fore Divine  Providence  has  mercifully  guarded  him,  not  only 
from  the  external  compulsion,  which,  as  all  men  see,  cannot 
reach  the  heart,  but  from  the  compulsion  of  his  own  intelligence, 
which  might  be  equally  injurious. 

In  investigating  the  claims  of  science,  he  must  call  upon  his 
intellect  to  look  sharply  at  the  facts,  the  logic,  the  arguments 
and  the  conclusions;  and  this  is  all,  or  nearly  all.  But  he  must 
choose  and  hold  his  faith,  not  by  means  which  logic  disdains 
and  denies,  but  by  asking  of  logic  to  do  all  that  it  can  do  and 
and  the  best  that  it  can  do,  as  the  instrument  of  something  high- 
er than  itself,  which  can  take  up  and  complete  the  work  which 
mere  logic  must  leave  unfinished. 

How  easily  could  God  have  written  his  word  and  his  truth  in 
fire  upon  the  sky,  and  in  gold  upon  every  leaf  or  stone,  if  all  he 
had  desired  was  the  intellectual  advancement  of  man.  We  may 
infer  from  his  course  of  providence,  that  he  desires  this,  only  as 
a  means  to  an  end ;  and  as  an  instrument  of  that  moral  and  af- 
fectional  improvement,  which  must  be  man's  own  cooperative 
work.  Therefore  it  is,  that  religion  never  has  been,  and  I  think 
never  will  be  fortified  by  the  demonstrations  which  belong  to 
ascertained  science;  and  hence  it  is  also  that  no  science,  ana  no 
mere  truth  has  ever  yet  been  suffered  to  arise  on  the  world,  and 
none  I  think  ever  will  be,  that  does  not  leave  man  free  to  be  ir- 
religious if  he  will ;  although  all  true  science  offers  him  much 
to  feed  upon  and  to  rejoice  in,  if  he  loves  to  look  upon  the  truth 
he  learns  as  aliment  for  his  religion. 

To  every  creature  is  given  a  tendency  and  a  capacity  to  seek 
and  find  and  appropriate  that  food  which  agrees  with  its  own 
nature.  When  a  willow  tree  sends  a  root  far  in  one  direction 
to  a  ditch  where  it  may  drink  its  fill,  and  a  neighboring  grape 
vine  sends  its  root  as  far  in  an  opposite  direction  and  finds  a 
heap  of  buried  bones,  we  have  but  the  operation  of  the  same 
law,  by  virtue  of  which  if  ten  men  read  a  book,  it  may  be  to 
them  ten  books ;  for  each  will  read  the  same  words,  and  then 
translate  them  in  his  own  way,  It  is  an  old  saying,  that  what 
one  brings  home  from  foreign  travel,  depends  upon  what  he  car- 
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ries  with  him.  So  it  is  in  the  journeyings  of  the  mind.  Let 
that  go  where  it  will  it  carries  itself,  and  uses  itself  as  the  organ 
forgiving  form  and  effect  to  all  that  it  receives. 

The  poet  may  sa;  that  the  undevout  astronomer  is  mad ;  but 
astronomy,  and  every  science  cultivated  amon^  men,  has  those 
who  are  aevoted  to  it  with  the  most  faithful  assiduity,  and  who 
extend  its  borders  and  enlighten  its  dark  places,  and  who  are, 
nevertheless,  utter  unbelievers  as  to  God  and  religion ;  and  fina 
in  their  science  support  for  their  unbelief.  To  minister  to  re- 
li^on  is  the  highest,  the  consummating  work  of  science ;  but 
science  cannot  render  this  service  where  there  is  no  religion  to 
accept  it.  So  will  it  be  with  the  theory  of  the  creation  of  all 
things  by  successive  generative  and  variant  production,  if  it  be 
established  in  any  form  whatever. 

This  man  will  read  it  to  whom  the  idea  of  God  is  an  offense 
and  a  pain.  His  unbelief  holds  him  in  subjection  ;  and  when 
he  reads  any  book,  or  studies  any  subject,  he  reads  with  clouded 
eye  and  mind  all  that  favors  religious  truth,  but  brightens  at 
once  when  he  gets  a  fact  or  an  argument  for  his  unbelief,  and 
dwells  on  that  as  a  choice  morsel.  He  will  study  this  new  theory, 
and  find  in  it  new  evidence  that  God  is  a  mere  superfluity ;  and 
he  will  say  exultingly,  now  we  have  proof  that  tne  laws  of  the 
world  and  their  own  necessity  are  all  that  a  truly  rational  mind 
can  ask.  And  he  will  deny,  or  forget,  that  there  is  no  possible 
conception  which  so  imperatively  demands  a  lawgiver,  as  law ; 
and  none  which  so  requires  a  cause  to  set  it  in  action,  as  an  ac- 
tive necessity. 

Another  man  who  loves  to  believe  that  God  forms  and  fills 
and  is  the  universe,  and  that  there  is  no  other  God,  will  find 
here  abundant  support  for  his  opinion,  and  will  rejoice  in  the 
evidence  this  theory  affords  of  the  universality  of  law  and  the 
connection  of  all  things  by  gradation  into  unity.  And  he  will 
forget,  or  will  not  know,  that  all  this  implies  design,  and  pur- 
pose, and  will,  and  therefore  personality. 

And  a  third  man  will  see  in  this  theory  new  proof  of  the 
eternal  working  of  the  personal  God  in  whom  he  believes.  He 
will  rejoice  at  the  evidence  it  offers  that  God  loves  to  bless  every 
entity  of  his  creation  by  using  it  as  his  own  instrument  and  as 
the  means  for  farther  creation;  that  preservation  is  continual 
creation ;  and  that  he  forever  puts  forth  the  same  power,  born  of 
the  same  loye  and  guided  by  the  same  wisdom,  that  in  the  begin- 
ning laid  the  foundation  of  the  universe  deep  in  that  infinite 
which  no  plummet  of  human  imagination  ever  can  sound.  To 
such  a  mind  it  will  be  a  new  proof,  that  from  God's  own  nature, 
there  came  forth  laws  of  order,  in  which,  through  which,  and 
by  which,  he  has  ever  worked,  from  a  beginning,  which  when 
*we  try  to  think  of  it,  recedes  &ster  than  thought  can  follow. 

Cambridge,  Hay,  1860. 
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Art.  n. — Notes  on  the  Habits  of  the  Common  Cane,  (Arundinaria 
macrosperma,  Michx,) ;  by  Hugh  M.  Neisler,  CorrespondiDg 
Member  of  the  Essex  Institate,  Salem,  Mass. 

The  common  cane,  as  it  springs  from  the  seed,  bears  no  slight 
resemblance  to  some  of  our  coarser  and  more  reedy  Panicums ; 
rising,  during  the  season  of  its  growth,  according  to  the  more  or 
less  lavorable  circumstances  of  its  locality,  from  the  height  of  a 
few  inches  to  that  of  several  feet,  forming  a  straight  unbranched 
culm,  with  a  bud  at  every  node.  The  culm  itself  completes  its 
entire  growth  the  first  season,  and  though  it  endure  for  years, 
even  to  the  time  of  its  flowering  and  fruiting,  never  afterwards 
increases  in  height,  only  becoming  tougher  and  stronger  by  the 
gradual  deposition  of  siliceous  matter  on  its  surface,  and  ligneous 
matter  in  its  substance. 

The  second  year,  circumstances  being  favorable,  its  lateral  buds 
are  developed — forming  slender,  upright  branches — whose  growth 
in  length  likewise  terminates  with  the  season,  and  which  rarely 
grow  much  higher  than  the  summit  of  the  culm. 

The  third  year,  the  buds  of  these  lateral  branches  are  developed, 
and  they,  in  their  turn,  form  other  lateral  branches  with  their 
buds,  and  thus  the  plant  continues  to  grow  until  it  flowers  and 
fruits,  until  its  existence  is  terminated  by  accident,  or  it  becomes 
so  much  crowded  that  there  is  no  longer  room  for  its  growth  in 
this  manner.  However,  the  buds  of  one  season  do  not  invaria^ 
bly  put  forth  the  next ;  but,  if  circumstances  are  unfavorable  to 
their  development,  they  may  remain  dormant  for  a  time,  and 
then  put  forth  or  eventually  perish. 

The  first  year,  besides  the  growth  already  described,  the  plant 
throws  off  one  or  more  subterranean  culms,  popularly  termed 
"chain  roots,"  differing  from  the  others  only  m  being  white, 
with  very  short  internodes,  and  these  clothea  with  imperfect 
sheaths,  or  naked,  the  sheaths  becoming  obsolete  or,  as  is  more 
commonly  the  case,  reduced  to  a  circle  of  rootlets  around  the 
node.  From  the  buds  of  these  subterranean  culms  springs  the 
second  year's  growth  of  cane.  This  is  subject  to  the  same  laws 
and  grows  in  the  same  manner  as  that  of  the  first  year,  likewise 
tlirowing  off  its  subterranean  culms,  from  the  buds  of  which  springs 
the  cane  of  the  next  season,  and  so  on  it  proceeds  for  years,  new 
cane  coming  up  each  successive  season,  until  it  is  so  crowded 
there  is  no  room  for  more  to  cto  w.  The  buds  of  these  subterranean 
culms  may,  like  the  others,  oe  developed  the  year  after  they  are 
formed,  or  remain  dormant  until  circumstances  favor  their  growth. 

The  cane  of  each  succeeding  season  becomes  stouter  and  taller 
than  that  of  the  preceding ;  and  as  the  cane  of  one  year  is  over- 
topped and  shaded  by  that  which  grows  up  the  next,  it  dies  out 
^*adually  and  gives  place  to  the  larger  cane  of  some  future  sea- 
son ;  hence  arises  the  great  uniformity  in  size,  observable  gener- 
ally in  the  plants  of  a  cane-brake. 
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It  may  not  be  amiss,  in  this  place,  to  observe,  that  the  cane  is 
described  by  authors  as  ^'  branching  towards  the  summit" ;  this 
is  correct  as  applied  to  plants  growing  in  a  crowded  cane-brake, 
where  the  development  of  the  lateral  buds  is  prevented ;  but 
where  it  is  uncrowded  and  free  to  grow,  it  presents  itself,  clothed 
from  the  ground  upwards,  with  numerous  erect,  closely  appressed 
branches,  as  the  seedling  plant  is  described  near  the  beginning 
of  this  article. 

Afier  the  growth  of  a  number  of  years,  and  when  the  cane 
has  reached  as  great  a  size  as  the  circumstances  of  the  locality 
will  admit  of,  it  springs  up  only  in  such  places  as  may  jet  l>e 
unoccupied,  until  the  whole  brake  becomes  as  thickly  crowded 
as  possible.  After  arriving  at  this  point,  its  growth  altogether 
ceases,  excepting  from  the  few  buds  that  may  be  formed  at  the 
summit^  ana  may  chance  to  be  freely  exposed  to  the  light  and 
air.  In  this  condition  it  will  remain  for  a  series  of  years,  until 
the  time  of  flowering  arrives.  If,  however,  whilst  in  this  condi- 
tion, any  or  all  of  it  by  chance  be  destroyed  during  the  winter, 
its  place  will  be  supplied  by  cane  of  equal  size  tne  following 
season,  from  the  buds  of  the  subterranean  culms ;  but  if  an  ac- 
cident of  this  kind  happens  during  the  growing  season,  it  never 
grows  up  again,  the  wnole  plant  dying ;  though  if  any  escape 
the  acciaent,  the  extension  of  their  *'  chain  roots  "  may  gradually 
fill  up  the  vacancies  left  by  the  plants  that  have  perished. 

The  size  which  the  cane  ultimately  attains  is  as  various  as  the 
soil  in  which  it  grows.  In  places  peculiarly  unfavorable,  it  may 
not  be  higher  than  six  inches ;  in  the  "  Piney-woods  "  swamps, 
in  my  immediate  vicinity,  ten  or  twelve  feet  is  about  the  aver-  ^ 
age  height  On  Flint  river  it  is  common  to  find  it  as  high  as 
twenty-five  and  thirty  feet;  whilst  I  have  seen  occasional  speci- 
mens cut  from  the  swamps  of  the  Uchee  in  Alabama,  which, 
though  not  actually  measured,  I  should  judge,  could  not  have 
fallen  far  short  of  forty  feet.  In  the  same  cane-brake,  too,  if 
covering  ground  which  presents  striking  diversities  of  soil,  it 
will  be  found  to  vary  greatly  in  size. 

We  have  above  remarked  that  when  cane  reaches  its  full  size, 
it  remains  almost  unchanged  until  the  time  of  flowering :  how 
long  this  may  be  I  have  not  the  means  of  determining.  It  is 
evidently  many  years.  A  piece  of  land,  many  acres  in  extent, 
was  once  pointed  out  to  me  in  the  low  grounds  of  Flint  river, 
by  a  gentleman  residing  in  the  vicinity,  who  informed  me 
that  on  his  removal  to  that  country,  it  was  covered  by  a  dense 
growth  of  large  and  full-grown  cane,  and  that  it  flowered  and 
fruited  fifteen  years  thereafter.  If  in  this  instance  we  suppose  it 
to  have  required  ten  years  to  bring  it  to  the  condition  in  which 
he  first  observed  it,  its  time  of  flowering  would  be  brought  to 
twenty-five  years — the  age  at  which,  in  this  region,  it  is  pop- 
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ularly  supposed  to  flower  and  fruit.    This,  however,  is  but  a 
supposition. 

W  hen  the  flowering  once  begins,  it  takes  place  in  every  plant  in 
the  cane-brake  at  the  same  time,  whatever  may  be  its  age,  its  pu- 
berty depending  not  on  the  actual  age  of  the  cane  itself,  but  upon 
the  time  that  has  elapsed  since  the  germination  of  the  seed  from 
which  it  has  either  directly  or  indirectly  sprung.  When  the  time 
comes,  it  flowers,  whether  it  has  grown  up  from  the  ground  ten  or 
twenty  or  more  years  before,  or  whether  it  has  yet  to  complete  the 
first  season's  growth.  In  the  spring  of  1867 1  found  a  small  field 
from  which  the  cane  had  been  cut  the  preceding  winter.  The 
husbandman  had  been  so  careless  in  clearing  out  the  young  cane 
that  had  come  up  amongst  his  corn,  that  great  numbers  of  them 
were  left-  growing  about.  They  were  generally  about  three- 
fourths  of  an  inch  in  diameter,  but  only  some  five  feet  high,  and 
still  so  tender  and  soft  that  they  could  be  easily  crushed  between 
the  finger  and  thumb  to  within  one  and  two  joints  of  the  ground ; 
et  every  plant  was  in  full  bloom.  There  the  time  of  flowering 
ad  overtaken  it  when  little  more  than  two  months  old.  It  is, 
however,  no  uncommon  thing  to  find  individual  plants  in  bloom, 
sometimes  several  years  before  the  general  flowering  commences. 
This  is,  however,  only  an  exception,  an  occasional  precocity 
brought  about  by  some  extraordinary  cause. 

With  the  ripening  of  the  seed  ends  the  life  of  the  plant.  It 
then  perishes  root  and  branch,  as  entirely  as  an  annual  grass ; 
and  ii  the  same  ground  be  ever  occupied  oy  cane  again,  it  must 
be  produced  anew  from  seed.  Authors,  I  judge,  have  been  un- 
aware of  this  fact,  from  their  describing  the  plant  as  fruiting  at 
stated  periods,  or  at  more  or  less  distant  intervals ;  and  this  error 
perhaps  may  have  originated  from  their  noting  the  times  of  the 
flowering  of  the  plant,  as  it  occurred  in  different  localities;  or,  if 
observed  in  the  same  place,  the  intervals  have  been  so  long  be- 
tween the  times  of  flowering,  that  the  fact  of  its  having  been  in  the 
meantime  reproduced  from  seed,  mayhave  escaped  recollection. 
The  question  here  presents  itself.  Whether  there  are  two  spe- 
cies or  varieties,  or  but  one  f  Within  the  comparatively  narrow 
limits  to  which  my  own  researches  have  been  confined,  I  have 
had  opportunities  of  gathering  the  flowers  of  both  large  and 
small  canes ;  but  specimens  have  yet  to  be  collected  that  present 
a  difference.  As  to  the  question  m  general,  if  the  reader  bears 
in  mind,  that  the  cane  in  the  earlier  years  after  the  germination 
of  the  seed  is  much  smaller  than  that  which  follows  at  a  more 
distant  day,  he  will  readily  see,  that  if  both  should  chance  to  sur- 
vive for  years,  they  might  appear  so  different  as  to  be  regarded  as 
distinct  varieties,  if  not  species,  especially  as  the  flowers  are 
rarely  procurable  to  prove  their  identity.  The  same  may  be 
said  of  the  differences  produced  by  differences  in  the  character 
of  the  soil  in  which  they  grow. 

Taylor  Co.,  Qeo.,  1860. 
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^JKT.  IIL — JExperiments  on  iJie  forms  of  Elongaied  Projectiles ;  by 
Ogden  N.  Hood,  Prof,  of  Chemistry  in  the  Troy  University. 

-Although  during  the  last  few  years  great  attention  has  been 
)aid  in  Europe  to  the  improvement  of  rifle  projectiles,  yet  much 
obscurity  seems  still  to  prevail  on  this  subject,  as  is  sufficiently 
ivinced,  by  the  different  and  opposite  courses  pursued  by  the 
everal  governments;  the  variety  in  the  shapes  of  the  balls  em- 
Joyed  at  the  present  time  being  almost  as  great  as  that  in  the 
lattems  furnished  by  a  kaleidoscope. 

The  inquirer  in  this  department  meets  with  very  general  an- 
irers,  and  is  too  often  told  in  substance,  that  the  accuracy  of  per- 
jrmance  is  directly  proportional  to  the  excellence  of  the  ball's 
Qodel  ;  it  being  in  the  meanwhile  by  no  means  particularly  ap- 
nrent  in  what  such  excellence  consists. 

An  explanation  is  ibund  in  the  fact,  that  there  is  perhaps  no 
ther  field  of  investigation,  in  which  so  great  a  number  of  ex- 
eriments  is  essential  to  the  establishment  of  single  and  even 
lolated  fjicts — wind  and  weather,  slight  changes  of  temperature 
1  the  tools  employed,  or  in  the  form  and  fit  of  the  projectiles, 
8  well  as  other  and  more  obscure  causes,  all  largely  influencing 
be  results,  contribute  and  combine  vastly  to  complicate  what  at 
list  glance  might  seem  a  moderately  simple  problem, 

A  series  of  exj)eriments  lately  instituted  by  me,  had  for  their 
bject  the  examination  of  a  few  of  the  more  obvious  considera- 
ions  relative  to  the  accurate  flight  of  elongated  projectiles,  such 
s  length,  the  form  of  the  base,  and  other  points. 

The  rifles  emploved,  were,  with  the  exception  of  No.  5,  made 
y  Nelson  Lewis,  of  Troy,  N.  Y.,  and  were  of  the  model  some- 
imes  called  "  Kentucky,"  or  more  properly,  "Improved  Araer- 
can."* 

Our  marksmen  know  the  quality  of  Mr.  Lewis's  work,  although 
t  may  be  well  to  state,  once  for  all,  that  rifles  of  this  model  as 
nanufiictured  by  him,  and  a  few  other  makers  in  the  United 
States,  hold  much  the  same  relation  to  the  English  or  Continental 
irms  that  the  Oertling  balance  does  to  the  scales  of  the  apothe- 
larv;  a  fact  which  has  not  escaped  the  notice  of  the  author  of 
he'  article  on  Gun  Making,  in  the  Encyclopaedia  Britannica, 
L8o«,  vol.  viii,  p.  101,  where,  after  a  description  of  this  rifle  as 
nade  by  James,  of  Utica,  N.  Y.,  and  an  account  of  its  perform- 
ince  at  220  yds.,  he  concludes:  ** The  whole  of  the  ten  shota 
Aould  have  gone  into  a  small  sized  playing-card.  A  feat  of  this 
kind  is  probably  unparalleled  in  Great  Britain,  and  it  may  draw 

*  Far  some  nrcount  of  the^e  rifles  see  an  excellent  article  published  in  the  At- 
Uotic  MoDtblj  for  October,  1859. 
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the  attention  of  our  own  makers  to  the  propriety  of  diminishiDg 
the  calibre,  and  increasing  the  speed  of  the  ball." 

Dimensions  of  the  rifles  employed. 


Vo.  1. 
Vo.  2. 
Vo.  8. 
.Vo.  4. 
So,  b. 


Length  of  Dirt eL 

Weifht. 

CaUbre. 

Ibn.     ox. 

30*5  in. 

16     0 

0-46  in. 

310  " 

9     0 

0-34    '* 

30-4  ** 

7     4 

0-42   ** 

120  " 

2  12 

0-36    " 

6-5  " 

0     8 

0-20   " 

Twl»l  of   rroovet 
ynining,  eodinc  in 
one  turn  in  incbM. 


42*35 


47*87 
12  85 


They  were  all  provided  with  the  sights  known  ns  the  "  Globe 
and  Bead,"  as  well  as  with  set  locks.  Nos.  1  and  2  were  sup- 
plied with  the  false  or  loading  muzzle,  and  all  with  the  excep- 
tion of  No.  6  had  "  guide-starters,"  which  ensured  the  accurate 
placing  of  the  ball  in  the  barrel.  Linen  patches  were  in  every 
case  employed,  not  greased,  but  moistened,  it  being  now  pretty 
well  understood  that  the  latter  afford  the  more  accurate  practice. 
As  a  general  thing,  after  each  shot  the  barrel  was  wiped  out  with 
a  sligntly  moistened  rsig,  dampness  being  guarded  against  by  a 
repetition  of  the  process  with  one  that  was  dry. 

Length  of  Hie  Projectile. — As  has  been  intimated,  great  vari- 
ety of  opinion  seems  to  exist  as  to  the  proportion  which  the 
length  or  the  ball  should  bear  to  its  diameter  measured  at  the 
base,  balls  being  used  in  Europe  whose  length  panges  from 
1-86  to  3  diameters.  The  advantages  of  length  are  generally 
known  and  there  are  writers  who  advocate  progress  in  this 
direction,  imagining  naturally  enough  that  a  ball  modeled 
after  the  lines  of  a  ship  would  experience  less  resistance  in 
passing  through  the  air  than  its  shorter  and  blunter  rival. 
Some  months  ago,  filled  with  this  idea,  I  constructed  a  ball 
of  the  model  shi)wn  in  Fig.  1,  sharp  both  at  bow 
and  stem,  and  having  of  course  its  centre  of  gravity 
farther  forward  than  is  usually  the  case  with  solid 
projectiles.  Its  penetrating  power  at  short  distances 
was  great,  but  its  complete  and  total  failure  otherwise, 
resulting  from  the  impossibility  of  communicating  a 
sufficiently  high  rotarv  motion,  led  to  an  examina- 
tion of  the  rates  at  w&ich  it  is  necessary  for  balls  of 
different  lengths  to  revolve  in  order  to  secure  accu- 
racy of  flight. 

Now  it  IS  evident  that  if  the  velocity  with  which 
any  ball  leaves  the  rifle-barrel  be  known,  and  like- 
wise the  twist  of  the  grooves,  the  rate  of  revolution 
of  such  ball  per  second  is  easily  found  ;  thus,  if  the 
initial  velocity  should  be  IQOO  feet  per  second  and  the  twist  one 
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Weight  222  fn. 
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tnni  in  5  feet,  it  is  plain  that  at  the  moment  of  leaving  the  muz« 
zle,  the  ball  will  be  revolving  at  the  rate  of  200  times  per  second. 
To  ascertain  then  the  initial  velocity,  I  constructed  two  ballis- 
tic pendulums,  similar  to  those  used  bj  Bobin».  The  total 
weight  of  the  larger  pendulum  was  21*75  lb.,  and  it  happened, 
bj  chance,  that  120  of  its  small  swings  were  performed  in  two 
minutes ;  consequently  its  centre  of  oscillation  was  distant  39*13 
inches  from  its  axis  of  suspension  :  the  centre  of  the  pendulum 
was  39*7  inches  from  the  axis,  while  the  centre  of  gravity  was 
87  4  inches  distant  from  the  same  point :  therefore  we  have, 

80-7  :  39-139  )    .  .  ^.  ^    .  ^       ,. 
39-7  :  37-4      J    •  •  -^i  ^o  .  i^i  JD. 

or  the  pendulum  resisted  the  impact  of  a  body  in  motion  as 
though  its  weight  had  been  only  20*2  lb.  The  axis  was  made 
of  a  bar  of  steel,  two  sides  of  which  were  ground  to  an  edge. 
Instead  of  the  ribbon  used  by  Bobins  to  measure  the  chords, 
a  narrow  strip  of  paper  was  employed,  which  was  fastened  to 
one  side  of  the  pendulum  on  a  line  with  its  centre,  that  is  39*7 
inches  from  the  axis. 

The  smaller  pendulum  was  similar  in  construction  :  its  weight 
was  7833  grs.,  it  made  93  oscillations  in  one  minute,  consequently 
its  centre  of  oscillation  was  16*29  inches  distant  from  the  axis; 
the  centre  of  the  pendulum  and  its  centre  of  gravity  were  dis- 
tant  from  the  axis  16*6  and  15  2  inches ;  it  resisted  therefore  as 
though  its  weight  had  been  7038*4  grains. 

For  barrel  No.  4  I  succeeded  in  constructing,  after  many  trials 
a  ball  or  picket,  on  the  American  model,  Fig.  2,  whose         2. 
flight  was  accurate  up  to  500  yards  ^  its  dimensions 
are  given  below.    This  ball  was  fired  with  different 
initial  velocities  at  targets  of  pasteboard^  placed  at 
certain  distances  from  the  rifle;  an  examination  of 
the  holes  made,  at  once  indicated  whether  the  rate 
of  rotation  sufficed  to  compel  it  to  fly  truly  and  point     n.i,  ^^  4. 
foremost;  for  if  this  were  not  the  case,  the  picket  ^'^^ Diam. long, 
of  course,  made  oval  holes  or  struck  the  target  sideways. 

Ball  No.  4. 

Leojth  -62  in.    Diameter  '87  in.   Lena^th  in  diameters,  1*67.  Weight  118'34  sn-ains. 


luitial  vek>- 
clU. 

No.  re  vol  II* 
tlont  p^r  *^. 

Distance. 

Piilni  fore- 
most 

Ovul. 

Sidewise. 

.     620  ft. 

620  " 
601  ** 
691  ** 
691  « 
849  " 
849  " 
965  " 

1317 
[175 

I  215 

244 
286-8 

20  ft. 
86  ** 
20  " 
36  " 

165  " 
75  *• 

166  " 
166  " 

1600  " 

1 

1 
2 
8 

4 
2 
1 
2 

1 
1 
6 

6 
2 
1 
2 
8 
2 
2 
3 

:1128  ** 

Flight  accurate.              | 
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It  will  be  seen  from  these  experiments  that  a  ball  of  the  above 
model,  and  1*67  diameters  in  length,  must  make  280  revolutions 
per  second  to  ensure  its  accurate  flight,  when  discharged  with  an 
initial  velocity  of  1100  feet  per  second;  what  rate  of  revolution 
would  be  necessary  to  sustain  it  point  foremost,  were  the  initial 
velocity  different,  is  another  question,  and  one  which  will  pres- 
ently be  noticed. 

Let  us  examine  the  case  of  a  ball  slightly  lonjer  than  the 
above.  Eifle  No.  2  was  now  employed,  its  ball  was  slightly 
blunter  than  No.  4;  it  had  often  made  excellent  practice  at  220 
and  500  yards. 

Ball  No.  2. 

1*77  diameters  in  length.    Weight  106*01  grminf. 


iDitial  Vtlocity. 

1051 
1100 

Na  Rer. 

Distance. 

Point  fi>reinnpt 

PidewiMf 

208 
340 

165  ft. 

660  " 

all 

all 

By  a  comparison  with  the  last  table,  it  will  be  seen  that  this 
slight  increase  of  the  length  has  carried  with  it  the  necessity  of 
60  additional  revolutions  per  second.  The  lowest  initial  velocity 
I  have  ever  actually  employed  in  this  rifle  for  target  practice 
was  1774  feet,  the  highest  1917  feet,  so  that  the  number  of  revo- 
lutions made  by  the  ball  in  actual  practice  was  either  503  or  643. 

Balls  2  and  2  5  diameters  in  length. 

A  lons;er  ball  for  barrel  No.  4  was  now  constructed :  its  weight 
was  141*5  grains,  diameter  *36  in.,  length  *74,  so  that  it  was  in 
fact  2*05  diameters  in  length.  The  following  results  were  then 
obtained : 

BaU  2  05  diameters  hng. 


Initial  Veloeity. 

1063 


No.  of  Rer. 
260 


Distance. 

18  ft. 
42 


ft.) 
ft.f 


all  sidewise. 


The  above  shows  that  with  this  model  269  revolutions  are  al- 
together insufficient,  if  the  initial  velocity  be  as  high  as  1063  (l. 

The  length  of  the  ball  used  in  the  Swiss  federal  rifle  is  10039 
inches,  its  diameter  0*41  inches,  or  it  is  2*44  diameters  in  length, 
weight  257  grains,  weight  of  the  charge  62  grains.  Making  use  of 

the  British  empirical  formula  V  =  1600  ^^^,  we  have  the  ini- 


tial velocity  =  1600  y/M?=1361  ft.,  and  as  the  twist  is  one 

turn  in  three  feet  the  ball  leaves  the  barrel  making  453  revolu- 
tions per  second. 
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The  initial  velocity  in  Jacobs'  rifle,  judging  from  his  state- 
ments, mast  be  aboat  986  feet :  as  the  twist  is  one  turn  in  28 
inches,  the  ball  makes  422  revolutions  per  second. 

Now  why  not,  it  is  often  asked,  project  either  of  these  balls 
with  an  initial  velocity  of  1600  or  1700  feet  per  second  ?  Sim- 
ply liecause  the  above  rates  of  revolution  then  become  wholly 
insufficient.  To  test  this  point,  I  constructed  for  barrel  No.  2  a 
ball  weighing  136  grains  and  only  2*08  diameters  in  length,  con- 
seonently  not  requiring  as  rapid  a  rotary  motion  as  the  Swiss 

Ball  2*08  diameters  in  length. 

lailtel  Veloelty.  Na  of  Rev.       Pittance. 

1715  fl.  480  165  fu        AlUidewise. 

It  would  probably  require  a  rate  of  at  least  600  revolutions 
per  second,  and  the  Swiss  ball  being  again  much  longer  would 
nardly  fail  to  need  a  rate  of  from  700  to  800. 

The  twist  of  Whitworth's  rifle  (ball  3  diameters  long)  makes 
one  turn  in  20  inches:  its  initial  velocity  is  not  given,  though  it 
is  understood  to  be  greater  than  that  of  the  Enfield  :  if  it  be  as 
high  as  1600  feet,  iho  rate  of  revolution  of  the  projectile  will  be 
960  times  in  a  second ;   if  1700  feet,  1020 1 

The  above  mentioned  experiment  will  perhaps  suffice  to  estab- 
lish the  fact  that  for  any  given  projectile,  the  necessary  rate  of 
revolution  increases  rapidly  with  the  augmentation  of  the  initial 
velocity. 

The  inability  to  use  larger  charges  of  powder  prevented  me 
from  pursuing  the  investigation  farther  in  this  direction,  but  it 
still  remained  possible  to  invert  the  order  of  proceeding  and  to 
examine  whether  at  very  low  velocities  the  necessary  rates  of 
revolution  for  projectiles  2  and  2^  diameters  long  rapidly  de- 
creased. An  elongated  ball  for  barrel  No.  5  was  now  construct- 
ed :  its  length  was  -38  inches,  diameter  '2,  t.  e,  1*9  diameters  in 
leno;th  ;  weight  20*8  grains.  The  initial  velocity  was  determined 
with  the  smaller  pendulum  and  found  to  be  232*6  feet :  the  veloc- 
ity was  determined  also  from  the  time  of  its  flight :  a  distance 
of  15-41  feet  gave  it  233 :  the  average  of  14  shots  at  44*2  feet 
made  it  216. 

Ball  1*9  diameters  in  lengthy  weight  20*8  grains. 

Initial  relocity.  No.  or  Rev.       Distance. 

232  216  75  ft.     Flight  accurate. 

Another  ball  was  now  constructed  for  this  barrel ;  the  results 
irere  as  follows : 

BaU  2*3  diameters  in  lengthy  weight  26*5  grains. 

Initial  velocity.  No.  of  Rer.       Distance. 

202  188  76  ft.    Flight  accurate. 

A  third  ball,  3  diameters  in  length,  was  finally  made  for  the  same 
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A  third  ball,  8  diameters  in  length,  was  finally  made  for  the  same 
barrel :  it  was  cast  with  inclinea  bands  on  it,  extending  for  two- 
thirds  of  its  length  and  corresponding  to  the  grooves  of  the  barrel: 

Ball  3  diameters  in  lengthy  weight  42*3  grains. 

Initial  v<>locit7.  No.  of  Re7.       Distance. 

157-9  ft.  147-5  30  ft,      Flight  accurate. 

Patches  were  not  used  with  these  three  balls. 

As  a  termination  to  this  portion  of  these  experiments,  I  con- 
structed the  model  seen  in  Fig.  3,  2  diameters  in  s. 
length  and  provided  with  a  steel  axis  :  it  was  caused 
to  rotate  by  the  thread  on  which  it  was  suspended : 
small  discs  of  paper  divided  into  green  and  red  sec- 
tors were  attached,  it  having  been  previously  ascer- 
tained by  a  revolving  machine,  with  what  rate  of  rev- 
olution e<ich  disc  assumed  a  neutral  tint  The  model 
being  made  to  rotate  was  allowed  to  fall  from  a  height 
and  it  was  found  that  six  revolutions  per  second  en- 
abled it  to  remain  point  foremost  in  a  fall  of  five 
feet,  while  20  per  second  sufficed  for  a  fall  of  45  feet 

The  only  question  that  now  remains  is,  if  700  or 
800  revolutions  per  second  are  necessary  for  the  flight 
of  a  projectile  2^  diameters  in  length  at  a  high  veloc- 
ity, why  should  this  rate  of  rotation  not  be  commu- 
nicated to  it  ?  The  answer  is  found  in  the  practical  difficulties ; 
the  friction  and  recoil  become  enormous,  the  act  of  discharge 
twists  the  rifle  over  sidewise  and  out  of  the  line  of^sight  In 
the  American  Rifle,  with  a  gaining  twist,  where  the  friction, 
twisting  &c.,  are  reduced  to  a  minimum,  it  has  been  found  that 
-the  maximum  number  of  revolutions  per  second  that  can  prop- 
erly be  communicated  to  a  ball  is  from  500  to  550,  and  many 
will  be  ready  to  deny  that  even  this  rate  can  be  employed  with 
other  than  very  heavy  rifles  of  very  small  calibre  without  great- 
ly impairing  the  accuracy.  According  to  Chapman,  a  rifle  hav- 
ing a  regular  twist  of  only  one  turn  in  four  feet,  calibre  80 
round  balls  to  the  pound,  charge  of  powder  2  inches  to  the  bore, 
[initial  velocity  about  1680  feet,  rate  of  rotation  420  times  in  a 
second]  will,  "  when  fired,  twist  over  sidewise  in  spite  of  all 
you  can  do,  and  also  kick  or  recoil  very  severely.*  Surely  if 
such  recoil  and  twisting  can  be  felt  and  seen,  the  tendency  of  the 
bullets  to  scatter  and  strike  the  target  in  a  circle  and  not  in  a 
straight  line  is  easily  accounted  for." 

*  Tt  appears  that  European  projectiles  morins;  with  a  low  Telocity  are  subject  in 
the  1ang«*r  ranj^t*  to  a  hori»»ntal  drift  ii^dc'pendent  of  the  wind.  Tliis  is  attribut«*d 
to  the  action  of  the  grooves  in  the  rifle,  and  has  been  found  to  correspond  with  their 
direction.  No  such  deviation  was  observed  bj  Oen.  Jacobs  (page  27  of  Rifle  Prac- 
tice,) and  he  attributes  it  to  the  heavj  recoil  of  the  rifles  used.  As  far  as  I  know, 
it  bfi^  never  beoo  observed  in  the  American  rifle  where  the  recoil  is  very  small,  and 
the  irajeetory  very  miteh  JUUiened,  though  it  is  the  custom  of  our  marksmen  on  calm 
days  to  practise  at  taigets  placed  indifoently  at  110  and  600  yards. 
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Bat  whero  accuracy  is  aimed  at,  it  Ls  highly  desirable  not  to 
employ  a  rate  of  revolution  such  as  is  able  barely  to  cnuse  the 
projectile  to  fly  point  foremost.  A  very  notable  excess  above  this 
qoantity  is  essential  for  good  practice. 

One  point  remains  to  be  noticed,  viss. :  the  disfiguration  which 
balls  longer  than  1*9  diameters  suffer,  when  discharged  with 
more  than  a  very  moderate  velocity,  in  their  passage  through  the 
necessarily  strongly  inclined  grooves  of  the  rifle.  Gren.  Jacobs 
states  (page  28  Ride  Practice)  that  his  projectile  2|>  diameters  in 
length  performed  admirably  with  a  charge  equal  to  one-fiileenlh 
of  the  weight  of  the  ball,  but  adds  that  he  found,  *^  A  very 
slight  increase  of  the  charge  caused  the  lead  to  change  its  shape 
under  the  pressure  of  the  gunpowder  so  that  a  ball  of  the  shape 
of  Fig.  4  came  out  like  Fig.  6.     The  lead  was  4  and  6. 

found  totally  incapable  of  preserving  any  re- 
semblance to  its  original  form  under  the  pres- 
sure of  a  charge  of  powder  equal  to  one-eighth 
the  weight  of  the  ball "  From  this  dilemma 
tbe  General  escaped  by  making  the  forward 
part  of  the  ball  out  of  zinc ;  W  hitworth  pro- 
vides for  this  difficulty  by  the  'use  of  pewter, 
which  again  necessitates  a  polygonal  bore  and  a  regular  twist. 

Finally,  during  the  last  tew  years  many  of  our  best  gunsmiths 
and  marksmen  have  endeavored  to  increase  slightly  the  length 
of  the  balls  of  their  rifles  above  the  standard  dimensions  given 
lielow,  but  in  spite  of  the  heavy  charges  used  (3^  inches  to  the 
bore  sometimes,)  it  does  not  appear  that  their  eflbrts  have  been 
crowned  with  success,  every  fifth  or  sixth  shot  straying  off  some 
inches,  or  even,  in  the  worst  cases,  striking  the  target  sidewise 
at  220  yards. 

It  is'|)erhaps  hardly  necessary  to  dwell  farther  on  this  matter 
of  length,  for  while  all  the  foregoing  tends  to  explain  why  it  has 
been  found  necessary  in  Europe  to  use  low  initial  velocities  with 
these  highly  elongated  projectiles,  it  at  the  same  time  gives  us 
little  reason  to  expect  that  they  will  ever  be  able  to  compete  with 
their  shorter  and  more  manageable  rivals. 

Below  are  the  dimensions  and  weights  of  a  number  of  balls 
belonging  to  first-class  American  rifles,  each  of  which  has  been 
distinguished  for  its  accurate  practice : 


iDiAaieler  of  the  Bue. 

Length. 

Length  in  Diameters. 

Weight  in  Grains 

0  36  in. 

0-62  in. 

1-72 

112-7 

035  " 

0-62  " 

1-77 

105- 

0-46  " 

0-82  " 

1-78 

243-6 

0-47  " 

0-87  « 

1-83 

249- 

0-45  " 

0-86  " 

1-91 

265-8 

0-44  « 

0-85  " 

1-93 

225- 
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But  assuming  the  length  of  the  projectile  to  be. within  the 
above  standard  American  limits,  it  is  still  possible  to  increase  its 
weight  by  adding  matter  about  the  point,  which  of  course  be- 
comes blunter.  A  ball  was  constructed  of  the  same  length  as 
No.  4,  but  weighing  1211  instead  of  113*6  grains,  the  TyV  ^^^i' 
tional  grains  of  lead  being  disposed  about  its  point.  As  has  be- 
fore been  seen,  the  old  ball  with  an  initial  velocity  of  1128  feet, 
and  with  286  revolutions,  had  been  accurate  in  its  flight,  but 
with  the  same  charge  of  powder  the  new  ball  flew  sidewise :  the 
charge  was  increased;  still  with  an  initial  velocity  of  1448  feet, 
and  making  865*6  revolutions  per  second,  the  new  ball  flew  un- 
truly, making  oval  holes  in  the  target  at  165  feet. 

At  present  it  seems  to  be  the  opinion  of  our  best  marksmen 
that  a  projectile  constructed  with  a  very  moderately  heavy  point 
aflFords  proportionately  better  practice  at  500  than  at  220  yards. 

The  Carre  of  Vie  Projectile. — The  bounding  curve  of  the  pro- 
jectile has  been  largely  experimented  on  in  the  United  States, 
and  has  been  slowly  perfected  by  a  class  of  men  whose  stock  of 
mathematical  knowledge  was,  and  is,  exceedingly  limited :  the 
results  of  their  experimental  labors  are  on  this  very  account  the 
more  interesting. 

I  selected  balls  belonging  to  three  excellent  and  well-tried  rifles 
(by  different  makers)  and  placed  them  under  the  compound 
micr8scope,  which  was  arranged  so  as  to  magnify  only  about  five 
diameters :  a  camera  lucida  being  attached,  by  its  help  the  mag- 
nified images  were  transferred  to  paper.  The  curves  \wre  exam- 
ined and  found  to  be  portions  of  ellipses,  the  main  difference 
being  in  the  points  of  the  balls,  which  were  slisjhtly  sharper. 
In  two  of  the  balls,  with  this  exception,  the  coincidence  was 
almost  perfect:  the  curve  of  the  first  formed  a  portion  of  an  el- 
lipse whose  diameters  were  in  the  proportion  of  5  to  0*9 ;  in 
the  second  the  diameters  were  in  tne  proportion  of  5  to  1,  in 
the  third  of  5  to  0*86.  The  agreement  was  pretty  close  with 
the  third  ball,  but  its  bearings  had  been  made  more  nearly 
parallel  with  its  axis  than  was  the  case  in  the  others,  conse- 
quently here  it  differed  slightly  from  an  ellipse. 

Form  of  the  hose  of  Hie  Projectile.^— The  base  of  most  balls  now 
used  is  either  flat,  slightly  convex  as  in  the  American  model, 
or  more  or  less  deeply  concave  as  in  all  those  constructed  on  the 
expansion  principle.  It  is  generally  admitted  that  balls  having 
a  flat  base  and  moving  with  a  velocity  greater  than  1200  feet 
per  second,  leave  behind  them  a  perfect  vacuum,  which,  in  addi- 
tion to  other  sources  of  resistance,  retards  their  progress  by  a 
pressure  in  front  of  15  pounds  to  the  square  inch. 

As  the  air  is  assumed  to  rush  into  a  vacuum  at  the  rate  of 
1150  feet  per  second,  it  now  becomes  a  question  whether  the 
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base  of  the  ball  ooald  be  so  shaped  that  in  its  passage  through 
the  air  this  vacuum  might  in  great  part  be  prevented  by  air 
rushing  in  at  a  certain,  but  lower  rate  than  1160  feet  It  is 
evident  that  the  lower  this  rate  is  made,  the  more  do  we  sub- 
tract from  the  pressure  in  front,  that  is,  diminish  the  resistance 
to  the  flight. 

Suppose  the  base  constructed  like  ^• 

i  ccf,  i<  ig.  6,  and  the  velocity  of  trans-  « 
lation  1100  feet  per  second,  then  it  F" 
is  evident  that  while  a  &  is  the  mea-  I 
sure  of  the  velocity  with  which  the  '^ 
point  b  moves  from  a  to  6,  viz :  1100 
feet,  a  e  will  be  the  measure  of  the 
velocity  with  which  the  air  must 
rush  in  to  prevent  a  vacuum,  and 
by  construction  a  c  is  only  635  feet. 
We  should  be  led  to  expect  that  a  projectile  of  this  shape 
would  experience  less  resistance  than  one  provided  with  a  flat 
base,  until  the  velocity  of  translation  was  increased  so  that  ae 
became  equal  to  1150  feet,  which  in  the  model  used  by  me  takes 
place  of  course  when  a  6  or  the  velocity  of  translation  is  1992  feet 
per  second.  Every  effort  was  made  to  give  these  double  cones  as 
great  a  length  as  possible;  many  moaels  were  tried,  and  the 
length  was  slowly  diminished  until  the  new  projectiles  flew  tru- 
ly:  finally,  moulds  for  two  balls  of  this  model  7. 
were  perfected  for  rifles  No.  2  and  No.  4, 
and  atler  some  slight  alterations  the  new 
double  cones  rivaled  in  accuracy  of  perform- 
ance the  pickets  with  flat  bases.  To  accom- 
plwh  this,  it  was  found  necessary  to  cut  the 
patch  as  seen  in  Fig.  7,  which  ensured  accu- 
rate loading. 

Below  are  the  results  of  a  number  of  ex- 
periments on  the  time  of  flight  of  the  old  flat- 
ended  balls  and  of  the  new  double  cones,  together  with  their 
average  velocities  from  110  to  500  yards. 

Single  Cones.    (Weight  113*84  grains.) 

Rifle  No.  4.     Initial  Velocity  1128  ft. 
D:iiuinc<>.  TUne  of  Flight.  Average  Velocity. 

1 10  vards,  -8323  sec.  993  feet. 

220  '  "  -6947    "  950    " 

500     **  1-885      "  795    ** 

Double  Cones.     (Weight  109  grains.) 

Kifle  No.  4.    Initial  Velocity  1188  ft 
Dteane*.                         Time  of  Flight.  Avtragt  Veloelty. 

1 10  yards,  '3J795  bcc.  1006  feet 

220     "  -71725    "  920    ** 

600     "  205G80    "  729    " 
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Single  Cones.     (Weight  105'01  grains.) 

Riflelfo.2.    Initial  Velodtj  1917  ft 
Distnac*.  Time  of  Flight  Averagt  Veloeily. 

220  yardiy  -4175  1680  feeU 

600     "  1JI080  1146    ** 

Dovhlt  Cones.    (Weight  100-8  grains,) 

Rifle  No.  8.    Initial  Velocttj  1867  ft. 
Distance.  Time  of  FllfliC  Avertfe  Veloelty. 

220  yards,  *4662  1449  feet. 

600     "  1-4120  1062     " 

It  will  be  seen  from  .these  tables  that  the  flight  of  the  double 
is  slower  tban  that  of  the  single  cone,  particularly  at  high  yeloci- 
ties:  this  disproportion  diminishes  as  we  use  lower  velocities, 
but  even  here  the  new  seems  to  possess  no  advantage  over 
the  old  form — the  sharpness  of  the  stern  not  at  all  compensating 
for  the  necessary  bluntncss  of  the  bows.  It  occured  to  me  that 
this  inferiority  in  the  flight  of  the  new  balls  might  be  owing  to 
a  disfiguration  in  their  shape  produced  by  the  explosion  of  the 
powder:  a  number  of  them  were  accordingly  fired  into  a  bank  of 
snow  distant  600  yards :  when  dug  out  they  were  found  to  be 
as  perfect  in  their  proportions  as  at  the  time  of  loading. 

It  would  seem  that  if  the  conical  has  any  advantage  over  the 
flat  base,  it  is  only  at  velocities  as  low  as  400  or  600  feet  per 
second.  These  experiments  also  tend  to  show  that  the  vacuum 
behind  a  projectile  does  not  suddenly  cease  at  a  velocity  of 
1160  feet,  but  that  its  diminution  is  very  gradual :  they  farther 
indicate  to  some  extent  the  importance  of  making  the  forward 
part  of  the  ball  sharp  when  a  high  velocity  is  desired.  Indeed, 
the  air  struck  by  the  forward  part  of  the  ball  seems  to  be  thrown 
from  it  with  such  force,  at  high  velocities,  that  a  vacuum  is  pro* 
duccd  behind  it,  whatever  its  form  may  be;  and  the  vacuum  is 
more  complete  the  blunter  the  point  is  made.  This  may  account 
fully  for  tne  disadvantage  of  the  double  cone. 

It  is  well  understood  that  the  weight  of  the  prcgectile  exercises 
much  influence  on  the  time  of  its  flight  at  the  longer  ranges:  the 
time  of  flight  of  a  ball  weighing  106*01  grains  and  starting  with 
a  velocity  1917  feet  has  already  been  given :  below  are  me  re- 
sults obtained  with  a  heavier  ball. 

Rifle  No.  1.     Weight  of  Ball  248'6  grains. 

Initial  Volocitj  1602  ft* 

Although  the  diflerence  in  the  initial  velocities  was  815  feet, 
yet  at  220  yards  the  difference  in  the  average  velocities  was 

^*  The  initial  Telocity  was  ealeulated  from  determinations  made  with  rifles  Kos.  S 

and  3.  The  determination  from  No.  2  when  reduced  gave  it  1682'6  ft.,  that  from  No.  Z, 

1621*6  ft,  the  difference  being  only  39  ft :  the  mean  of  these  numbers  is  given  aboTtu 

DUtance.  *  Time  of  Flifht  Average  Velocity. 

220  yards.  '477  sec.  1480  fl. 

600     •*  1-345    •♦  1116  " 
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only  100  feet,  and  at  600  yards  it  was  reduced  to  31  feet;  showing 
that  aiter  a  flight  of  some  600  yards  the  lighter  projectile  is  over- 
taken by  the  heavier.  It  may  ie  remarked  here  that  the  average 
Telocity  of  these  two  rifles  during  a  flight  of  from  500  to  600 
yards,  is  as  high  or  higher  than  the  initial  velocities  of  many  Euro- 
pean guDs!  Thus  the  French  Tige  Bifle  has  an  initial  velocity 
of  1023  feet,  the  Enfield  Kifle  1115  feet,  the  Belgian  chasseur 
carbine  1007  feet,  United  States  new  rifle  musket  968  feet  and 
the  altered  Harpers  I^erry  rifle  914  feet  per  second.  Certainly 
Maj.  Barnard  is  justified  in  his  animaaversions  on  the  evils 
which  have  attenaed  the  introduction  of  the  ''shot-g^n  principle" 
into  modem  rifles ;  and  with  much  reason  he  exclaims — "a  aeci- 
ded  step  has  been  made  backwards  in  losing  that  most  essential 
element  to  range  and  accuracy,  initial  velocity."* 

Position  of  the  Centre  of  gravity. — ^In  many  European  projectiles, 
every  eflfort  is  made  by  hollowing  out  tne  base  to  throw  thd 
centre  of  gravity  "well  forward,"  in  order  that  the  disposition  of 
the  ball  to  fly  point-foremost  may  be  encouraged  as  much  as  pos- 
sible, and  for  the  furtherance  of  the  same  desirable  end,  grooves 
are  usually  made  about  its  cylindrical  portion  That  the  first 
proceeding  exercises  a  notable  influence  (at  low  velocities,)  is 
generally  admitted ;  that  it  virtually  lowers  the  specific  gravity 
of  the  ball  and  therefore  retards  the  flight  is  no  less  certain ;  and 
if  the  rudder-like  action  of  the  grooves  is  admitted,  their  pres- 
ence also  entails  a  farther  loss  of  velocity. 

I  have  not  as  yet  found  time  to  experiment  with  either  hollow 
or  grooved  balls,  but  the  results  obtained  with  solid  projeotiles, 
seem  to  show  that  it  is  of  small  moment  whether  their  centre  of 
gravity  be  situated  a  little  before  the  middle  of  the  longer  diam- 
eter, or^  little  behind  it;  thus,  in  the  double  cone  of  which 
mention  has  been  made  the  centre  of  gravity  was  forward  of  the 
middle  of  the  axis,  but  in  spite  of  this,  it  was  found  to  require 
almost  (if  not  quite)  as  many  revolutions  per  second  as 
ball  No.  4.  Balls  were  also  constructed  like  Fig.  8  and  ^* 
fired  with  an  initial  velocity  of  1682  feet  when  with  a 
rate  of  477  revolutions  per  second  ;  they  struck  the  tar- 
get sidewise  at  165  feet:  a  velocity  of  1060  feet  was  then 
tried,  when  268  revolutions  proved  wholly  insufficient  to 
project  them  point-foremost  a  distance  of  12  feet. 

It  may  not  be  amiss  in  closing  this  article  to  offer  a 
few  remarks  on  the  accuracy  of  the  American  rifle  as 
compared  with  those  now  used  in  Europe. 

In  England  it  is  admitted  that  the  best  practice  has  been 
obtained  by  Mr.  Whitworth  of  Manchester  with  his  hexagonal 
projectile  3  diameters  in  length,  in  a  covered  gallery  500  yards 

*  This  Journal,  yeL  zzix,  p.  197. 


98 


O.  N.  Rood  on  Elongated  Projectiles, 


9. 


Ooe>half  of  fall  ai£e. 


long.  Mr.  WliitwoTth  states,  or  is  reported  to  state,  that  he 
succeeds  in  projecting  ball  after  ball  into  a  circle  but  little  more 
than  two  inches  in  diameter,  and  that  he  will  not  rest  satisfied 
till  he  has  fired  a  ball  from  one  of  his  rifles  down  the  barrel  of 
another,  placed  at  that  distance  I  This  excessive  hopefulness  of 
Mr.  Whitworth  might  cause  some  to  hesitate  at  the  story  of  ihe 
two  inch  circle ;  assuming  it  however  to  be  true,  it  may  possi- 
bly be  shown  that  the  American  rifle  under  like  circumstances 
will  do  as  well  or  better. 

The  anexed  target  was 
made  by  Lewis  with  a 
rifle  similar  to  No.  1,  (pro- 
vided only  with  globe  and 
bead  sights),  at  a  distance 
of  220  yards,  in  the  pres- 
ence 01  over  a  huudred 
persons  at  the  yearly  tri- 
al of  skill  held  at  Wnl- 
tham,  Masa— of  course  in 
the  open  air.  The  aver- 
age distance  of  the  shots 
from  the  centre  is  1*038  inches.  Any  marksman  upon  inspect- 
ing it  will  at  once  see  that  shots  a  and  a'  were  carried  to  the 
right  and  left  merely  by  the  wind,  and  that  in  a  properly  con- 
structed gallery  all  the  shots  except  6,  would  have  been  included 
in  a  circle  one  inch  in  diameter.  It  will  also  be  acknowledged 
that  in  shots  fired  in  a  covered  gallery  the  deviation  with  a 
good  rifle  is  proportional  to  the  distance  traversed,  though 
in  the  open  air  it  is  always  somewhat  greater  owing  to  the 
wind  producing  more  efiect  proportionally  on  the  fligl^t  of  the 
ball  as  its  velocity  becomes  lowered.*  Therefore  as  220 
yards  :  500  yards  : :  1  in. :  2*27,  or  nine  out  of  the  ten  shots,  at 
500  yards,  would  have  been  in  a  circle  2*27  inches  in  diameter 
— ^practice  as  good  as  reported  by  Whitworth. 

But  what  was  the  nature  of  the  manipulation  in  each  case? 
In  Mr.  Whitworth's  by  the  help  of  "certain  appliances  with 
reference  to  the  recoil,  guarantees  were  obtained  that  each  shot 
should  be  taken  under  similar  circumstances.  The  gun  was 
fitted  accurately  into  a  frame  resting  upon  a  perfectly  level  plane, 
and  the  recoil  was  compelled  to  take  place  in  a  line  precisely 

*  The  anterior  probabilitj  of  this  statement  may  perhaps  be  rendered  strong:er 
by  a  comparison  of  the  actual  with  this  theoretic  deviation.  Rifle  No.  1  when  fired 
in  the  open  air  by  only  moderately  skilled  marksmen,  gave — 


Distaoce. 

Theoretical  Deviation. 

ActDBl  Deviatton 

110  rd. 

•  •  •  • 

•  * « . 

0-7    in. 

220  '♦ 

1-4 

+0-2 

16     - 

500  •• 

8-69 

-f302 

6-71  « 
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parallel  to  its  axis  and  could  be  calculated  to  a  nicetj.  Again, 
when  the  object  was  to  prevent  any  recoil,  there  was  no  difficul- 
ty in  doing  so."*  All  of  the  above  mentioned  precautions  being 
no  doubt  essential  to  counteract  the  evil  effects  of  the  heavy 
recoil  and  of  the  twisting  of  the  piece.  With  the  American  rifle 
no  such  artificial  bolstering  was  employed,  the  barrel  was  rested 
on  a  common  shooting  bench  and  the  stock  held  honestly  to  the 
Bhoulder  of  the  marksman,  the  friction  and  recoil  being  so  insig- 
nificant as  not  to  require  other  contrivance. 

But  the  Whitworth-gun  was  tried  in  the  open  air  at  Hythe, 
April,  1857,  in  competition  with  the  Enfield  rifle,  to  which  it 
appears  to  have  been  greatly  superior.  We  are  not  informed 
whether  '^the  firing  machine*'  was  transported  and  used  on  this 
occasion ;  be  that  as  it  may,  the  statement  made  as  to  the  results 
obtained  is,  "  that  when  both  had  a  range  of  500  yards  the  supe- 
riority of  the  Whitworth  was  in  the  proportion  of  three  to  one." 
As  the  absolute  deviation  of  the  Ennela  rifle  at  that  distance  is 
28  inches,  the  deviation  of  the  Whitworth  rifle  must  have  been 
about  9'8  inches,  or  the  shots  averaged  that  distance  from  the 
centre  of  tha  target.  Chapman  states  that  the  absolute  deviation 
of  the  American  rifle  at  550  yards  is  11  inches;  his  work  was 
published  in  1848  since  which  lime  very  considerable  improve- 
ment has  been  effected  by  our  best  makers.  Knowing  this  to  be 
the  case,  I  instituted  some  experiments  at  500  yards  with  rifle 
No.  1 :  after  it  had  been  sighted 
for  that  distance  ten  shots  were  fired 
by  a  friend,  who  was  but  a  moderate 
marksman ;  a  reduced  cut  of  the 
target  is  given.  The  distance  of 
eacn  shot  from  the  centre  was  meas- 
ured, the  sum  of  the  distances  was 
67*1  inches:  the  absolute  deviation 
therefore  in  this  experiment  was 
6/jV  inches  or  2^  inches  less  than 
that  of  the  Whitworth  rifle. 

This  may  serve  to  show  how  great- 
ly the  American  rifle,  as  made  by 
oar  best  gunsmiths,  must,  and  in 
fact  does  surpass  in  accuracy  of  fire 
the  various  rifles  used  at  the  present 
day  in  Europe,  which  are  confessed- 
ly in  this  respect  inferior  to  the 
Whitworth.  By  reference  to  the 
tables  below  it  will  be  seen  that  the 
performance  of  Rifle  No.  1  in  the 
above  target  made  at  500  yards,  was  superior  to  that  of  the 
Swiss  rifle  at  200  yards. 

*  **The  Rifle/*  by  Hans  Busk,  M.  A.,  page  94. 
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No  less  demonstrable  is  it,  that  the  American  rifle-pwto^  with 
ft  barrel  only  12  inches  in  length,  but  constructed  on  the  same 
principle  as  the  larger  arm,  surpasses  in  the  accuracy  of  its  fire, 
up  to  a  range  of  500  yards,  most  of  the  rifles  now  used  in  Eu- 
rope* This  may  seem  incredible;  it  is  highly  significant  as 
pointing  out,  that  the  principles  on  which  rifled-guns  should  be 
constructed,  have  been  better  apprehended  by  our  countrymen, 
than  thus  far  at  least,  by  the  ordnance  boards  of  European  gov 

ernments. 

Absolute  Deviation. 


200  yd. 

SOOjrd. 

Enfield, 

13-3 

280  in. 

Rifie  k  tige, 

11-0 

26-2  " 

Swiss, 

6-8 

Araerican  Government, 

6*58 

17-3  " 

* 

Absolute  Deviation  of  \2  in.  Pistol  according  to  Chapman.     Weight  </ 

Ball  100  to  115  grains. 

440  yd. 


110  rd. 


in. 
1*5  to  2 


220  yd. 


in. 
2  to  4 


330yd.| 


in. 
6  to  8 


in. 
10  to  12 


650  yd. 


in. 
14  to  16 


— 


Diameters  of  Circles  containing  the  best  half  of  the  shots.\ 


1 

164  yd 

328  yd. 

492  yd.         i 

Swiss  Federal, 

6'4  in. 

11-40  in. 

23 

Swiss  Chasseur , 

8-4  " 

22-40   " 

40 

French  Rifle  k  tige, 

12-0  ** 

26-4     ** 

40 

Austrian  Rifle, 

26-0  ** 

40         " 

90? 

Sardinian  Rifle, 

22-8  ** 

38 

83 

Diameters  of  Circles  containing  a  certain  proportion  of  the  shots  from 

the  American  \2'inch  Pi$toL 


220  yd. 

276  yd.              !               440  yd. 

500  yd. 

18  in. 
4  out  of  10.1 

6*04  in. 
8  out  of  10  shots.J 

9  inches. 
8outof  10.§ 

30  in. 
All  the  shots.§ 

*  Although  Oen.  Jacob  has  printed  no  particulars  relatire  to  his  rifle  practice  at 
distances  under  1000  yards,  still  that  it  cannot  have  been  remarkably  accurate,  u 

Eatent  from  the  table  of  the  time  of  the  flight  of  his  projectiles  given  on  page  86  of 
is  "  Rifle  Practice,"  whidi  is  copied  without  comment  by  Lieut.  Busk,  page  1 65  of 
his  work,  and  again  by  Lieut.  Wilcox,  page  210.  By  reference  to  either  of  these 
books  it  will  be  seen  that  the  time  of  flight  for  100  yards  is  825  sec,  for  200  yards 
exactly  twice  as  much,  for  800  yards  just  three  times  as  much,  and  so  on  up  to  600 
yards ;  which  is  equivalent  to  saying  that  the  velocity  remained  undiminished  during 
a  flight  of  600  yards!  A  manifest  absurdity,  which  cau  only  be  explained  by  the 
surmise  that  the  path  of  the  balls  was  irregular,  and  therefore  allowed  no  detemihia- 
tion  of  the  time  of  flight  to  be  made  with  accuracy.  I  was  first  unable  to  comprehend 
the  meaning  of  this  table,  until  in  experimenting  with  a  ball  whose  flight  was  known 
to  be  irregiiUr,  similar  results  were  obtained.  Qen.  Jacob  himself  remarks  that  the 
table  is  a  little  curious, 
f  According  to  Lieut.  Wilcox.  i  Chapman,  plate  VL 
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Stranm  indeed  is  it^  that  Lieut  Wilcox  in  bis  recent  treatise 
on  "Bines  and  Bifle  Practice/'  while  describing  each  minute 
Tariation  in  the  faulty  constrnction  of  the  European  arm, 
aboold  wholly  ignore  the  existence  of  this  most  remarkable 
product  of  the  experimental  skill  and  mechanical  ingenuity  of 
iiis  countrymen. 

Inasmuch  therefore  as  our  own  rifle  for  years  has  stood  with- 
out a  rival,  bow  happens  it  that  for  the  use  of  our  army  we  have 
been  induct  to  import  an  inferior  arm  from  France  ?  Were  it 
not  better  policy  to  furnish  our  soldier  with  the  weapon  which 
has  became  so  famous  in  the  hands  of  our  hunters?  If  greater 
accuracy  or  power  be  required,  might  it  not  be  well  to  institute 
a  minute  investigation  into  the  causes  to  which  our  home-product 
owes  its  success,  rather  than  to  spend  time  and  incur  expense 
in  the  study  of  the  inferior  rifles  of  Europe,  which  although  ow- 
ing their  existence  to  the  labors  of  boards  of  ordnance,  composed 
of  highly  educated  men,  still  have  never  approached  in  perfec- 
tion the  weapon  devised  by  the  experimental  skUl  of  our  Ameri- 
can backwoodsmen. 

Below  are  a  few  of  the  initial  velocities  obtained  in  these  ex- 

Seriments.  Instead  of  the  average  merely,  I  have  given  each 
etermination  by  itself.  The  powder  employed  was  of  very 
moderate  strength,  such  indeed  as  is  for  the  most  part  used  in 
these  rifles  by  our  best  marksmen : 

Bijle  No.  2. 

Weight  of  baU  106-01  graint. 
Charge.  ^IJ/^J** 

50  grains  about )  1785 

2-15  inches  of  y  1799 

the  bore,  )  1789 


1774 


Rifle  No.  3. 
Weight  of  baU  16804  grains. 
Charge. 

69'4  grs.  about  1 
2*3  in.  to  the  V- 
bore,  ) 


62  grains,  about  I 
2-60    in.    the  >- 


bore. 


1890 
1925 
1925 
1928 


1917 


75  grains,  about ) 
8*22  in.  to  the  > 
bow,  J 


2082 
2086 


2084 


Initia 
Vel. 

1759 
1782 

1816 
1785 


Rifle  No.  4. 
Weight  of  baU  118-86. 


31*5  grs.  about 
135  in.  to  the 
bore, 


1141 
1136 
1177 
1057 
1136 

1129 


Fig.  11  is  a  section  of  an  universal  bullet  mould  wbicb^is  per- 
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haps  new.    These  experiments  were  greatly  facilitated  by  its 
use.     The  portions  m  and  m'  are  \\. 

removable  at  pleasure.  To  con- 
struct a  mould  for  a  new  ball,  it  is 
merely  necessary  to  make  the  parts 
m  and  m',  all  other  labor  being 
spared:  an  important  considera- 
ation,  where  new  forms  of  balls  must  be  made  by  the  dozen. 

Troj,  February,  ISfiO. 


Abt.  rV. — On  the  Conservation  of  Force  ;  by  Prof  Joseph 
Henry,  Smithsonian  Institution.* 

[The  following  remarks  upon  the  conservation  of  force,  par- 
ticularly in  relation  to  organic  matter,  by  Professor  Henry,  bec- 
retary  of  the  Smithsonian  Institution,  will- be  interesting  to  those 
who  have  given  attention  to  articles  on  the  same  subject,  which 
have  already  appeared  in  this  Journal. 

They  are  extracted  from  the  Agricultural  Report  of  the  Pat- 
ent Office  for  1857.] 

Organic  Molecules. — "  The  groups  of  atoms  which  we  have  thus 
for  been  considering,  are  principally  those  which  have  been 
formed  under  the  influence  of  what  is  called  the  chemical  force, 
and  result  from  the  ordinary  attraction  of  the  atoms.  These  are 
comparatively  simple  groups ;  but  there  is  another  class  of  groups 
of  atoms  of  a  much  more  complex  character,  and  which  are 
formed  of  new  combinations  of  the  ordinary  atoms  under  the 
influence  or,  we  may  say,  direction  of  that  mysterious  principle 
called  the  vital  force.  We  are  able  to  construct  a  crystal  of  alum 
from  its  elements  by  combining  sulphur,  oxygen,  hydrogen,  po- 
tassium, and  aluminum;  but  the  chemist  has  not  vet  been  aole 
to  miike  an  atom  of  sugar  from  the  elements  ot  which  it  is 
composed.  He  can  readily  decompose  ic  into  its  constituents, 
but  It  is  impossible  so  to  arrange  the  atoms  artificially,  as  in  the 
ordinary  cases  of  chemical  manipulation,  to  produce  a  substance 
in  any  respect  similar  to  sugar.  When  the  attempt  is  made,  the 
Atoms  arrange  themselves  spontaneously  into  a  greater  number 
of  simpler  and  smaller  groups  or  molecules  than  is  found  in  su- 
gar, which  is  composed  of  molecules  of  high  order,  each  contain- 
ing no  less  than  Si  atoms  of  carbon,  oxygen,  and  hydrogen. 

The  organic  molecules,  or  atoms,  as  they  are  called,  are  built 
up  under  the  influence  of  the  vital  principle  of  inferior  groups  of 
simple  elements.  These  organic  molecules  are  first  produced  in 
the  leaves  of  the  plant  under  the  influence  of  light,  and  subse- 
<juently  go  through  various  changes  in  connection  with  the  vital 
process.    Afler  they  are  once  formed  in  this  way,  they  may  be 
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combined  and  recombined  by  different  processes  in  the  labora- 
tory, and  a  great  variety  of  new  compounds  artificially  produced 
from  them. 

But  what  is  this  vital  principle,  which  thus  transcends  the 
sagacity  of  the  chemist  and  produces  groups  of  atoms  of  a  com- 
plexity fSeur  exceeding  his  present  skill?  It  is  generally  known 
under  the  name  of  the  vital  force;  but  since  the  compounds 
which  are  produced  under  its  influence  are  subject  to  the  same 
laws,  though  differing  in  complexity,  as  those  produced  by  the 
ordinary  chemical  forces;  and  since  in  passing  from  an  unstable 
to  a  more  stable  condition  in  the  form  oi  smaller  groups,  they  ex- 
hibit, as  will  be  rendered  highly  probable  hereafter,  an  energy 
just  equivalent  to  the  power  exerted  by  the  sunbeam,  under 
whose  influence  they  are  produced,  it  is  more  rational  to  suppose 
that  they  are  the  result  of  the  ordinary  chemical  forces  acting 
under  the  direction  of  what  we  prefer  to  call  the  y\\A\  principle. 
This  is  certainly  not  a  force^  in  the  ordinary  acceptation  of  the 
term,  or  in  that  in  which  we  confine  this  expression  to  the  attrac- 
tions and  repulsions  with  which  material  atoms  appear  to  be  pri- 
marily endowed.  It  does  not  act  in  accordance  with  the  restrict- 
ed and  uniform  laws  which  govern  the  forces  of  inert  matter,  but 
with  forethought,  making  provision  far  in  advance  of  the  present 
condition  for  tlie  future  development  of  organs  of  sight,  of  hear- 
ing, of  reproduction,  and  of  all  the  varied  parts  which  constitute 
the  ingenious  machinery  of  a  living  being.  Matter  without  the 
vital  influence  may  be  compared  in  its  condition  to  steam  which, 
undirected,  is  suffered  to  expend  its  power  in  producing  mechan- 
ical effects  on  the  air  and  other  adjacent  bodies,  marked  with  no 
special  indications  of  design ;  while  matter  under  its  iltfluence 
Diay  be  likened  to  steam  under  the  directing  superintendence  of 
an  engineer,  which  is  made  to  construct  complex  machinery  and 
to  perform  other  work  indicative  of  a  directing  intelligence.  Vi- 
taliiy^  thus  viewed,  gives  startling  evidence  of  the  immediate 
presence  of  a  direct,  divine  and  spiritual  essence,  operating  with 
the  ordinary  forces  of  Nature,  but  being  in  itself  entirely  distinct 
from  them. 

This  view  of  the  subject  is  absolutely  necessary  in  carrying 

out  the  mechanical  theory  of  the  equivalency  of  heat  and  the 

I    correlation  of  the  ordinary  physical  forces.      Among  the  latter, 

vitality  has  no  place,  and  knows  no  subjection  to  the  laws  by 

which  they  are  governed. 

All  the  constituents  of  organic  bodies  are  formed  of  organic 
molecules,  and,  as  we  have  said,  these  are  of  great  complexity, 
and  are  readily  disturbed  and  resolved  into  a  greater  number  of 
lesser  groups.  Thus,  the  constitution  of  cane  sugar  is  represented 
l»y  C,,H,  ,0, ,,  making  in  all  84  atoms.  Organic  bodies  are, 
tlierefore,  in  what  may  be  called  a  state  of  power,  or  of  tottering 
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equilibrium,  like  a  stone  poised  on  a  pillar,  which  the  slightest 
jar  will  overturn ;  they  are  ready  to  rush  into  closer  union  with 
the  least  disturbing  force.  In  this  simple  fact  is  the  explanation 
of  the  whole  phenomena  of  fermentation,  and  of  the  effect  pro- 
duced by  yeast  and  other  bodies,  which  being  themselves  in  a 
state  of  change,  overturn  the  unstable  equilibrium  of  the  organic 
molecules,  and  resolve  them  into  other  and  more  stable  com- 
pounds. Fermentation,  then,  consists  simply  generally  in  the 
running  down  from  one  stage  to  another  of  organic  molecules, 
changing  their  constitution,  and  at  last  arriving  at  a  neutral  state. 
There  is,  however,  one  fact  in  connection  with  the  running  down 
of  the  organic  molecules  which  deserves  particular  attention, 
namely,  that  it  must  always  be  accompanied  with  the  exhibition 
of  power  or  energy,  with  a  disturbance  of  the  ethereal  equi- 
librium in  the  form  of  heat,  sometimes  even  of  light,  or  perhaps 
of  the  chemical  force,  or  of  that  of  the  nervous  energy,  in  what- 
ever form  of  motion  the  lattter  may  consist.  It  is  a  general  truth 
of  the  highest  importance  in  the  study  of  the  phenomena  of  Na- 
ture, that  whenever  two  atoms  enter  into  more  intimate  union, 
heat,  or  some  form  of  motive  power,  is  always  generated.  It 
may,  however,  be  again  immediately  expended  in  effecting  a 
change  in  the  surrounding  matter,  or  it  may  be  exhibited  in  the 
form  of  one  of  the  radiant  emenations. 

Balance  of  Nature, — The  term  balance  of  organic  nature  was 
first  applied,  we  think,  by  Dumas,  to  express  the  relations  be- 
tween matter  forming  animals  and  vegetables,  and  the  same 
matter  in  an  inert  condition.  We  shall  apply  the  term  "bal- 
ance of  nature,"  in  a  more  extended  sense,  and  include  within  it 
the  balance  of  power,  as  well  as  the  transformations  of  matter. 
The  amount  of  matter  in  the  visible  universe  is  supposed  to  re- 
main the  same,  though  it  is  subject  to  various  transformations, 
and  appears  under  various  forms — now  built  up  into  organic 
molecules,  and  now  again  resolved  into  the  simple  inorganic 
compounds.  The  carbon  and  other  materials  absorbed  from  the 
air  by  the  plant  is  given  back  to  the  atmosphere  by  the  decay- 
ing organisms,  and  thus  what  may  be  called  a  constant  balance 
is  preserved.  But  this  balance,  if  we  may  so  call  it,  does  not 
alone  pertain  to  the  matter,  but  also  to  the  energy  which  is  em- 
ployed in  producing  these  changes.  It  may  disappear  for  a 
while,  or  may  be  locked  up  in  the  plant  or  the  animal,  but  is 
again  destined  to  appear  in  another  form,  and  to  exert  its  effects, 
perhaps  in  distant  parts  of  celestial  space. 

To  give  precision  to  our  thoughts  on  this  subject,  let  us  sup- 
pose that  all  the  vegetable  and  animal  matter  which  now  forms 
a  thin  pellicle  at  the  surface  of  the  earth  were  removed — that 
nothing  remained  but  the  germs  of  future  organisms  buried  in 
the  soil  and  ready  to  be  developed  when  the  proper  influences 
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were  brought  to  bear  upon  them.  Let  us  farther  suppose  the 
sun  to  cease  giving  emanations  of  any  kind  into  space.  The  ra- 
diation fiom  the  earth,  uncompensated  by  impulses  from  the 
8un,  would  soon  reduce  the  temperature  of  every  part  of  the  sur- 
&ce  to  at  least  60^  below  zero ;  all  the  matter  and  liquid  sub- 
stances capable  of  being  frozen  would  be  reduced  to  a  solid  state ; 
the  air  would  cease  to  move,  and  universal  stillness  and  silence 
would  prevail. 

Let  OS  now  suppose  that  the  sun  were  to  give  forth  rays  of 
beat  alone;  these  would  radiate  in  every  direction  from  the 
celestial  orb,  and  an  exceedingly  small  portion  of  them,  in  com- 
parison with  the  whole,  woula  impinge  against  the  surface  of  our 
distant  planet,  would  melt  the  ice  first  on  the  equator,  then  on 
the  more  northern  and  southern  parts  of  the  globe,  and,  finally, 
their  genial  influence  would  be  felt  at  the  poles.  The  air  would 
be  unequallv  rarefied  in  the  different  zones,  the  winds  would 
again  be  called  forth,  vapor  would  rise  from  the  ocean,  clouds 
would  be  formed,  rain  would  descend,  and  storms  and  tempests 
would  resume  their  sway. 

If  the  sun  should  again  intermit  its  radiation,  all  these  mo- 
tions would  gradually  diminish,  and  after  a  time  entirely  cease; 
the  heat  given  to  the  earth  would,  in  part,  be  retained  for  awhile, 
but  in  time  would  be  expended ;  the  water  would  slowly  give 
out  its  latent  caloric  and  be  again  converted  into  ice.  Some- 
thing of  this  kind  takes  place  in  the  northern  and  southern  parts 
of  the  earth  during  the  diflferent  periods  of  summer  and  winter. 
Since  the  mean  temperature  of  the  earth  does  not  vary  from 
year  to  year,  it  follows  that  all  the  excess  of  heat  of  summer  re- 
ceived from  the  sun  is  given  oflf  in  winter  and  hence  the  im- 
pulses from  this  luminary  which  constitute  all  the  energy,  pro- 
ducing the  changes  on  the  surface  of  the  earth,  merely  lingering 
for  awhile,  are  again  sent  forth  into  celestial  space,  changed,  it 
may  be,  in  form,  but  not  in  the  amount  of  their  power.  The 
solar  vibrations  have  lost  none  of  their  energy,  for  tlie  water  has 
returned  to  the  state  of  ice,  and  the  surface  of  the  earth  is  again 
in  the  same  condition  in  which  it  was  before  it  received  the  solar 
impulse.  The  energy  of  the  solar  vibrations  communicated  to 
the  ice  overcomes  its  cohesion,  converting  it  into  the  liquid  state, 
and  the  ice  again  becoming  solid  gives  out  the  same  amount  of 
heat  in  a  less  energetic  form.  Even  the  motive  power  of  the 
wind  is  expended  by  the  friction  of  its  particles  in  producing  an 
amount  of  neat  equivalent  to  that  whicn  gave  rise  to  its  motion, 
and  this  also  is  radiated  into  celestial  space. 

But  the  most  interesting  part  of  our  inquiry  relates  to  the 
effects  which  the  radiation  alone  of  heat  from  the  sun  would 
have  on  the  vegetable  germs  buried  in  the  soil.  If  these  germs 
were  enclosed  in  sacs  filled  with  starch  and  other  organic  ingre- 
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dients,  stored  away  for  the  future  use  of  the  young  plant,  as  in 
the  case  of  the  tuber  of  the  potato,  or  the  fleshy  part  of  the  bean, 
as  soon  as  the  sun  penetrated  beneath  the  surface  in  sufficient 
degree  to  give  mobility  to  the  complex  organic  molecules  of 
which  these  materials  consist,  the  proper  degree  of  moisture 
also  supposed  to  be  present,  germination  would  commence.  The 
young  plant  would  oegin  to  be  developed,  would  strike  a  rootlet 
downward  into  the  earth,  and  elevate  a  stem  towards  the  surface 
furnished  with  incipient  leaves.  The  growth  would  continue 
until  all  the  organic  matter  in  the  tuber  or  sac  was  exhausted ; 
the  further  development  of  the  plant  would  then  cease,  and  in  a 
short  time  decay  would  commence. 

But  let  us  dwell  a  few  minutes  longer  on  the  condition  of  the 
plant  and  the  tuber  before  the  downward  action  becomes  the 
subject  of  consideration.  If  we  examine  the  condition  of  the 
potato  which  was  buried  in  the  earth,  we  shall  find  remaining  of 
it  nothing  but  the  skin,  which  will  probably  contain  a  portion 
of  water.  What  has  become  of  the  starch  and  other  matter 
which  originally  filled  this  large  sac?  If  we  examine  the  soil 
which  surrounded  the  potato,  we  do  not  find  that  the  starch  has 
been  absorbed  by  it ;  and  the  answer  which  will,  therefore,  nat- 
urally be  suggested  is,  that  it  has  been  transformed  into  the  ma- 
terial of  the  new  plant,  and  it  was  for  this  purpose  originally 
stored  away.  But  this,  though  in  part  correct,  is  not  the  whoJe 
truth ;  for  if  we  weigh  a  potato  prior  to  germination,  and  weigh 
the  young  plant  afterwards,  we  shall  find  that  the  amount  of  or- 
ganic matter  contained  in  the  latter  is  but  a  fraction  of  that  which 
was  originally  contained  in  the  former.  We  can  account  in  this 
way  for  the  disappearance  of  a  part  of  the  contents  of  the  sac, 
which  has  evidently  formed  the  pabulum  of  the  young  plant  But 
here  we  may  stop  to  ask  another  question  :  By  what  power  was 
the  young  plant  built  up  of  the  molecules  of  starch  ?  The  answer 
would  probably  be,  by  the  exertion  of  the  vital  force ;  but  we 
have  endeavered  to  show  that  vitality  is  a  directing  principle^ 
and  not  a  mechanical  power,  the  expenditure  of  which  does 
work.  The  conclusion  to  which  we  would  arrive  will  probably 
now  be  anticipated.  The  portion  of  the  organic  molecules  of 
the  starch,  &c.,  of  the  tuber,  as  yet  unaccounted  for,  has  run 
down  into  inorganic  matter,  or  has  entered  again  into  combina- 
tion with  the  oxygen  of  the  air,  and  in  this  running  down,  and 
union  with  the  oxygen,  has  evolved  the  power  necessary  to  the 
organization  of  the  new  plant. 

The  oxygen  of  the  atmosphere  penetrates  into  the  interior  of 
the  potatoe,  to  enter  into  combination  with  the  gluten  and 
starch; — or,  in  other  words,  to  burn  it  by  a  slow  combustion; 
and  the  carbonic  acid  and  water  produced  find  their  way,  in 
turn,  back  to  the  atmosphere.    We  see  from  this  view  that  the 
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starch  and  nitrogenous  materials,  in  which  the  germs  of  plants 
are  imbedded,  have  two  functions  to  fulfill — ^the  one  to  supply 
the  pabulum  of  the  new  plant,  and  the  other  to  furnish  the 
power  by  which  the  transrormation  is  eflfected,  the  latter  being 
as  essential  as  the  former.  In  the  erection  of  a  house,  the  appli- 
cation of  mechanical  power  is  required  as  much  as  a  supply  of 
ponderable  materials. 

To  return  to  oar  first  supposition.  We  have  said  (and  the 
a^rtion  is  in  accordance  with  accurate  observation)  that  the 
plant  would  cease  to  increase  in  weight  under  the  mere  influence 
of  heat,  however  long  continued,  after  the  tuber  was  exhausted. 
Some  slight  changes  mi^ht,  indeed,  take  place ;  a  small  portion 
of  pabulum  might  be  absorbed  from  the  earth ;  or  one  part  of 
the  plant  might  commence  to  decay,  and  thus  furnish  nourish- 
ment to  the  remaining  parts ;  but  changes  of  this  kind  would  be 
minute,  and  the  plant,  under  the  influence  of  heat  alone,  would, 
in  a  short  time,  cease  to  exist 

Let  us  next  suppose  the  sun  to  commence  emitting  rays  of 
light,  in  addition  to  those  of  heat.  These,  impinging  against  the 
earth,  would  probably  produce  some  effects  of  a  physical  charac- 
ter; but  what  these  effects  would  be  we  are  unaole,  at  the  pres- 
ent time,  fully  to  say.  We  infer,  however,  that  the  light,  not 
immediately  reflected  into  space,  would  be  annihilated ;  but  this 
could  not  take  place  without  communicating  motion  to  other 
matter.  It  would  probably  be  transformed  into  waves  of  heat 
of  feeble  intensity. 

Let  us  now  suppose,  in  addition  to  heat  and  light,  the  chemical 
rays  to  be  sent  forth  from  the  sun.  These  would  also  produce 
various  physical  changes,  the  most  remarkable  of  which  would 
be  in  regard  to  the  plant. 

The  carbonic  acia  of  the  atmosphere,  in  contact  with  the  ex- 
panding surface  of  the  youn^  leaves,  would  be  absorbed  by  the 
water  in  their  pores,  and  in  this  condition  would  be  decomposed 
by  the  vibrating  impulses  which  constitute  the  chemical  emana- 
tion. The  atoms  of  carbon  and  oxygen,  of  which  the  carbonic 
acid  is  composed,  would  be  forcibly  separated;  the  atoms  of 
oxygen  would  be  liberated  in  the  form  of  gas,  and  the  carbon 
be  absorbed  to  build  up,  under  the  directing  influence  of  vitality, 
the  woody  strncture  of  the  plant.  In  this  condition  the  pabulum 
of  the  plant  is  principally  furnished  by  the  carbonic  acid  of  the 
air,  while  the  impulses  of  the  chemical  ray  furnish  the  primary 
power  by  which  the  decomposition  and  the  other  changes  are 
effected.  This  is  the  general  form  of  the  process,  leaving  out  of 
view  minute  changes,  actions  and  reactions,  wliich  must  take 
place  in  the  course  of  organization. 

In  the  decomposition  of  the  carbonic  acid  by  the  chemical  ray, 
a  definite  amount  of  power  is  expended,  and  this  remains,  as  it 
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were,  locked  up  in  the  plant  so  long  as  it  continues  to  grow;  but 
when  it  has  reached  its  term  of  months  or  years,  and  some  con- 
dition has  been  introduced  which  interferes  with  the  balance  of 
forces,  then  a  reverse  process  commences,  the  plant  begins  to 
decay,  the  complex  organic  molecules  begin  to  run  down  into 
simpler  groups,  and  then  again  into  carbonic  acid  and  water. 
The  materials  of  the  plant  &Il  back  into  the  same  combinations 
from  which  they  were  originally  drawn,  and  the  solid  carbon  is 
returned  in  the  form  of  a  gas  to  the  atmosphere,  whence  it  was 
taken.  Now,  the  power  which  is  given  out  in  the  whole  descent,  is, 
according  to  the  dynamic  theory,  just  equivalent  to  the  power  ex- 
pended by  the  impulse  from  the  sun  in  elevating  the  atoms  to  the 
unstable  condition  of  the  organic  molecules.  If  this  power  is  giv- 
en out  in  the  form  of  vibrations  of  the  ethereal  medium  constitut- 
ing heat,  it  will  not  be  appreciable  in  the  ordinary  decay,  say  of 
a  tree,  extending,  as  it  may,  through  several  years;  but  if  the  pro- 
cess be  rapid,  as  in  the  case  of  combustion  of  wood,  then  the  same 
amount  of  power  will  be  given  out  in  the  energetic  form  of  heat 
of  high  intensity.  This  heat  will  again  radiate  from  the  earth ; 
and  in  this  case,  as  in  that  we  have  previously  considered,  the 
impulse  from  the  sun  merely  lingers  for  a  while  upon  the  earth, 
and  is  then  given  back  to  celestial  space,  changed  in  form,  but 
undiminished  in  quantity.  It  may  continue  its  radiating  course 
through  stellar  space,  until  it  meets  planets  of  other  systems ; 
but  to  attempt  to  trace  it  further  would  be  to  transcend  the  limits 
of  inductive  reason,  and  to  enter  those  of  unbridled  fancy. 

In  the  process  we  have  described,  the  carbon,  hydrogen,  and 
other  substances  which  are  absorbed  from  the  atmosphere,  are 
returned  to  this  great  reservoir  to  be  used  again,  and,  it  may  be, 
to  undergo  the  same  changes  many  times  in  succession.  The 
earthy  materials  are  again  returned  to  the  earth,  and  all  the  con- 
ditions, as  far  as  the  individual  plant  which  we  are  considering 
is  concerned,  are  the  same  as  they  were  at  the  beginning.  The 
absorption  of  power  in  the  decomposition  of  the  carbonic  acid 
gas,  and  its  evolution  again  when  the  recomposition  is  produced 
of  the  same  atoms,  is  precisely  analogous  to  that  which  takes 
place  in  forcibly  separating  the  poles  of  two  magnets,  retaining 
them  apart  for  a  certain  time,  and  suffering  them  to  return  by 
their  attractive  force  to  their  former  union.  The  energy  devel- 
oped in  the  approach  of  the  magnets  towards  each  other  is  just 
equal  to  the  force  expended  in  their  separation. 

By  extending  this  reasoning  to  the  vast  beds  of  coal  which 
are  stored  away  in  the  earth,  we  are  brought  irresistibly  to  the 
conclusion  that  the  power  which  is  evolved  in  the  combustion  of 
this  material,  now  so  valuable  an  agent  in  the  processes  of  manu- 
facture and  locomotion,  is  merely  the  equivalent  of  the  force 
which  was  expended  in  decomposing  the  carbonic  acid  which 
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fornisbed  the  carbon  of  the  primeval  forests  of  the  globe ;  and 
that  the  power  thus  stored  away  millions  of  years  before  the  ex- 
istence of  man,  like  other  preordinations  of  luivine  Intelligence, 
is  now  employed  in  adding  to  the  comforts  and  advancing  the 
physical  and  intellectual  well-being  of  our  race. 

In  the  germination  of  the  plant  a  part  of  the  organized  mole- 
cules runs  down  into  carbonic  acid  to  furnish  power  for  the  new 
arrangement  of  the  other  portion.  In  this  process  no  extrane- 
ous force  18  required ;  the  seed  contains  within  itself  the  power 
and  the  material  for  the  growth  of  the  new  plant  up  to  a  certain 
8ta^  of  its  development  Germination  can,  therefore,  be  carried 
on  m  the  dark,  and,  indeed,  the  chemical  ray  which  accompanies 
light  retards  rather  than  accelerates  the  process.  Its  office  is  to 
separate  the  atoms  of  carbon  from  those  of  oxygen  in  the  decom- 
position of  the  carbonic  acid,  while  that  of  the  power  within  the 
plant  results  from  the  combination  of  these  same  elements.  The 
rorces  are  therefore  antagonistic,  and  hence  germination  is  more 
rapid  when  light  is  excluded ;  an  inference  borne  out  by  actual 
experiment 

Animal  Organism. — ^Besides  plants,  there  is  another  great  class 
of  organized  beings,  viz :  animals ;  and  as  we  commenced  with 
the  consideration  of  the  seed  in  the  first  case,  let  us  begin  in  this 
with  the  egg.  This,  as  is  well  known,  consists  of  a  sack  or  shell 
containing  a  mass  of  organized  molecules  formed  of  the  same 
elements  of  which  the  plant  is  composed,  viz :  carbon,  hydrogen, 
oxygen,  and  nitrogen,  with  a  minute  portion  of  sulphur  and 
other  substances.  Without  attempting  to  describe  the  various 
transformations  which  take  place  among  these  organized  mole- 
cules, a  task  which  far  transcends  our  knowledge  or  even  that 
of  the  science  of  the  day,  we  shall  merely  consider  the  general 
changes  which  occur  of  a  physical  character. 

As  in  the  case  of  the  seed  of  the  plant,  we  presume  that  the 
germ  of  the  future  animal  pre-exists  in  the  egg,  and  that  by  sub- 
jecting the  mass  to  a  degree  of  temperature  sufficient  perhaps  to 
give  greater  mobility  to  the  molecules,  a  process  similar  in  its 
general  eflfect  to  that  of  the  germination  of  the  seed  commences. 
Oxygen  is  absorbed  through  some  of  the  minute  holes  in  the 
shell,  and  carbonic  acid  constantly  exhaled  from  others.  A  por- 
tion then  of  the  organic  molecules  begins  to  run  down,  and  is 
converted  into  carbonic  acid,  and,  possibly,  water.  During  this 
process  power  is  evolved  within  the  shell — we  cannot  say,  in  the 
present  state  of  science,  under  what  particular  form ;  but  we  are 
irresistibly  constrained  to  believe  that  it  is  expended  under  the 
direction,  again,  of  the  vital  principle,  in  rearranging  the  organic 
molecules,  in  building  up  the  complex  machinery  of  the  future 
animal,  or  developing  a  still  higher  organization,  connected  with 
which  are  the  mysterious  manifestations  of  thought  and  volition. 
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In  this  case,  as  in  that  of  the  potato,  the  young  animal,  as  it 
escapes  from  the  shell,  weighs  less  than  the  material  of  the  egg 
previous  to  the  process  of  iucubation.  The  lost  material  in  this 
case,  as  in  the  other,  has  run  down  into  an  inorganic  condition 
by  combining  with  oxygen,  and  in  its  descent  has  developed 
the  power  to  effect  the  transformation  we  have  just  described. 

We  have  seen,  in  the  case  of  the  young  plant,  that  after  it  es- 
capes from  the  seed,  and  expands  its  leaves  to  the  air,  it  receives 
the  means  of  its  future  ^owth  principally  from  the  carbon  de- 
rived from  the  decomposition  of  the  carbonic  acid  of  the  atmo- 
sphere, and  its  power  to  effect  all  its  changes  fix)m  the  direct  vi- 
bratory impulses  of  the  sun.  The  young  animal,  however,  is 
in  an  entirely  different  condition ;  exposure  to  the  light  of  the 
sun  is  not  necessary  to  its  growth  or  existence ;  the  chemical 
ray,  by  impinging  on  the  surface  of  its  body,  does  not  decom- 
pose the  carbonic  acid  which  may  surround  it,  the  conditions 
necessaary  for  this  decomposition  not  being  present.  It  has  no 
means  by  itself  to  elaborate  organic  molecules,  and  is  indebted 
for  these  entirely  to  its  food.  It  is  necessary,  therefore,  that  it 
should  be  supplied  with  food  consisting  of  organized  materials, 
that  is,  of  complex  molecules  in  a  state  of  unstable  equilibrium, 
or  of  power.  These  molecules  have  two  offices  to  perform :  one 
portion  of  them,  by  their  transformations,  is  expended  in  build- 
ing up  the  body  of  the  animal,  and  the  other  in  furnishing  the 
power  required  to  produce  these  transformations,  and,  also,  in 
furnishing  the  energy  constantly  expended  in  the  breathing,  the 
pulsations,  and  the  various  other  mechanical  motions  of  the  liv- 
ing animal.  We  may  infer  from  this  that  the  animal,  in  propor- 
tion to  its  weight  before  it  has  acquired  its  growth,  will  require 
more  food  than  the  adult,  unless  all  its  voluntary  motions  be 
prevented ;  and  secondly,  that  more  food  will  be  required  for 
sustaining  and  renewing  the  body  when  the  animal  is  suffered 
to  expend  its  muscular  energy  in  labor  or  other  active  exercise. 

The  power  of  the  living  animal  is  immediately  derived  from 
the  running  down  of  the  complex  organized  molecules,  of  which 
the  body  is  formed,  into  their  ultimate  combination  with  oxygen, 
in  the  form  of  carbon,  water  and  ammonia.  Hence,  oxygen  is 
constantly  drawn  into  the  lungs,  and  carbon  is  constantly  evolved. 
In  the  adult  animal,  when  a  dynamic  equilibrium  has  been  at- 
tained, the  nourishment  which  is  absorbed  into  the  system  is 
entirely  expended  in  producing  the  power  to  carry  on  the  vari- 
ous functions  of  life,  and  to  supply  the  energy  necessary  to  per- 
form all  the  acts  pertaining  to  a  living,  sentient,  and,  it  may  be, 
thinking  being.  In  this  case,  as  in  that  of  the  plant,  the  power 
may  be  traced  back  to  the  original  impulse  from  the  sun,  which 
is  retained  through  a  second  st^e,  ana  finally  given  back  again 
to  celestial  space,  whence  it  emanated.  All  animals  are  con- 
stantly radiatmg  heat,  though  in  different  degrees,  the  amount 
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in  all  cases  being  in  proportion  to  the  oxygen  inhaled  and  the 
carbon  exhaled.  The  animal  is  a  curiously  contrived  arrange- 
ment for  burning  carbon  and  hydrogen,  and  the  evolution  and 
applicatioii  of  power.  In  this  respect  it  is  precisely  analogous  to 
the  locomotive,  the  carbon  burnt  in  the  food  and  in  the  wood 
performing  the  same  office  in  each.  The  &ct  has  long  been  es- 
tablished, that  power  cannot  be  generated  by  any  combination 
of  machinery.  A  machine  is  an  instrument  for  the  application 
of  power,  and  not  for  its  creation.  The  animal  body  is  a  struc- 
ture of  this  character.  It  is  admirablv  contrived,  when  we  con- 
sider all  the  offices  it  has  to  perform,  for  the  purpose  to  which  it 
is  applied,  but  it  can  do  nothing  without  power,  and  that,  as  in 
the  case  of  the  locomotive,  must  be  supplied  from  without.  Nay, 
more,  a  comparison  has  been  made  between  the  work  which  can 
be  done  by  burning  a  given  amount  of  carbon  in  the  machine, 
man,  and  an  equal  amount  in  the  machine,  locomotive.  The 
r^ult  derived  from  an  analysis  of  the  food  in  one  case,  and 
the  weight  of  the  fuel  in  the  other,  and  these  compared  with 
the  quantity  of  water  raised  by  each  to  a  known  elevation,  gives 
the  relative  working  value  of  the  two  machines.  From  this 
comparison,  made  from  experiments  on  soldiers  in  Germany  and 
France,  it  is  found  that  the  human  machine,  in  consuming  the 
same  amount  of  carbon,  does  four  and  a  half  times  the  amount 
of  work  of  the  best  Cornish  engine.  The  body  has  been  called 
"the  house  we  live  in,"  but  it  may  be  more  truly  denominated 
the  machine  we  employ,  which,  furnished  with  power,  and  all 
the  appliances  for  its  use,  enables  us  to  execute  the  intentions  of 
our  intelligence,  to  gratify  our  moral  natures,  and  to  commune 
with  our  fellow  beings. 

This  view  of  the  nature  of  the  body  is  the  furthest  removed 
possible  from  materialism ;  it  requires  a  separate  thinking  prin- 
ciple. To  illustrate  this,  let  us  suppose  a  locomotive  engine, 
equipped  with  steam,  water,  fuel — in  short,  with  the  potential  en- 
ergy necessary  to  the  exhibition  of  immense  mechanical  power; 
the  whole  remains  in  a  state  of  dynamic  equilibrium,  without  mo- 
tion or  signs  of  life,  or  intelligence.  Let  the  engineer  now  open  a 
valve  which  is  so  poised  as  to  move  with  the  slightest  touch,  and 
almost  with  volition,  to  let  on  the  power  to  the  piston ;  the  ma- 
chine now  awakes,  as  it  were,  into  life.  It  rushes  forward  with 
tremendous  power,  it  stops  instantly,  it  returns  again,  it  may  be, 
at  the  command  of  the  master  of  the  train  ;  in  short,  it  exhibits 
signs  of  life  and  intelligence.  Its  power  is  now  controlled  by 
mind — ^it  has,  as  it  were,  a  soul  withm  it.  The  engine  may  be 
considered  as  an  appendage  or  a  further  development  of  the 
body  of  the  engineer,  in  which  the  boiler  and  the  furnace  are  an 
additional  capacious  stomach  for  the  evolution  of  power;  and 
the  wheels,  the  cranks  and  levers,  the  bones,  the  sinews,  and  the 
muscles,  by  which  this  power  is  applied. 

Washingtou,  D.  C,  1860. 
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Art.  Y. — On  a  mode  of  employing  Indantaneous  Photography  as 
a  means  for  the  Aocurate  Determination  of  the  Path  and  VdO' 
city  of  a  Shooting  Star^  with  a  view  to  the  Determination  of  iii 
Orbit;  by  Jonathan  H.  Lane, 

A  tolerably  accurate  knowledge  of  the  orbits  of  those  meteors, 
or  shooting  stars,  which  may  enter  our  atmosphere,  woald  be  of 
very  high  value  in  the  settlement  of  certain  questions  as  to  their 
origin^  Hitherto  this  knowledge  has  appeared  unattainable  by 
reason  of  the  difficulty  of  effecting  sumcientlv  precise  observa* 
tions  of  the  meteor  in  the  transient  period  of  its  visible  flighty 
especiall V  considering  how  this  difficulty  is  aggravated  on  account 
of  retardation  of  its  motion  by  the  resistance  of  the  atmosphere. 
Becently,  however,  a  method  has  occurred  to  me  of  applying  in- 
stantaneous photography,  so  as  to  show  accurately,  not  only  the 
track  of  the  meteor,  but  the  division  of  its  track  into  many  equal 
and  known  fractions  of  time.  If  this  can  be  successfully  aocom« 
plished,  we  should  have  the  data  for  ascertaining  the  velocity  of 
the  meteor  at  each  point  of  the  recorded  part  of  its  track,  and 
the  rate  or  law  of  variation  of  the  velocitv,  and  thence,  with 
probably  a  good  degree  of  accuracy,  the  velocity  it  had  beyond 
the  limits  of  the  atmosphere,  and  the  like  remark  may  be  made 
concerning  the  direction  of  the  motion,  should  that  be  found 
subject  to  change. 

The  basis  of  the  proposed  process,  as  already  intimated,  is  the 
extraordinary  advances  that  have  been  made  within  a  few  years 
in  the  preparation  of  the  sensitized  surfaces  of  photographic 
plates,  wherebv  artists  are  enabled  to  produce  good  pictures  by 
an  exposure  of  a  very  small  fraction  of  a  second — so  small  as  to 
afford  a  tolerable  dennition  of  objects  in  motion,  such  as  sailing 
vessels.  This  holds  out  encouragement  for  a  hope,  at  least,  that 
a  passing  meteor  would  leave  a  visible  trace  on  a  plate  so  pre- 
pared, or,  even  if  that  degree  of  sensitiveness  has  not  yet  been 
reached,  that  it  will  be  hereafter.  I  need  therefore  make  no 
apology  for  placing  the  suggestion  on  record  previous  to  direct 
experiment  on  this  point. 

In  the  first  place,  simple  exposure  in  a  camera,  at  a  given  sta- 
tion, would  give  the  apparent  track  of  a  meteor  as  seen  by  the 
observer  at  that  station,  and  a  pair  of  such  records  made  in  two 
cameras  at  two  stations,  would  give  the  track  in  absolute  space. 
In  the  second  place,  if  one  of  the  two  cameras  were  furnished  with 
a  mechanism  by  which  equidistant  points  of  time  should  be  marked 
upon  the  trace  made  in  that  camera,  these  points  could  be  refeired 
to  the  real  path  in  space,  and  if  both  cameras  were  in  like  manner 
furnished,  tne  two  records  would,  to  that  extent  be  a  check  upon 
each  other,  and  serve  to  reduce  the  limits  of  probable  error.    The 
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deyioe  for  marking  time  is  an  application  of  the  revolving  glass 
prism,  very  similar  to  that  described  in  mj  paper' on  a  visual 
method  of  comparing  time  between  distant  stations,  published 
in  the  January  number  of  this  Journal*  Immediately  in  front 
of  the  oligect  glass  of  the  camera,  a  glass  prism  of  small  angle 
and  sufficient  area  to  cover  the  entire  aperture,  is  made  to  ro- 
tate at  an  accurately  measured  rate  of  say  twenty-five  revolu- 
tions per  second.  The  p»rism  may  be  replaced  by  an  excentrio 
leps,  or  the  object  glass  itself  may  revolve  on  a  slightlv  excen- 
tric  axis.  The  consequence  will  be  that  the  image  of  a  fixed 
star  in  any  part  of  the  field  of  view  will  traverse  the  circum- 
ference €)i  a  circle  ererj  twenty-fifth  of  a  second,  and  the  image 
of  a  shooting  star  will  combine  this  motion  with  its  motion  of 
translation.  If  the  photographic  sur&ce  retain  a  visible  impres- 
sion of  the  looped  curve  or  tne  waved  curve  which  will  thus  be 
produced,  then,  n^lecting  for  the  present  the  small  effects  of 
optical  distortion,  the  line  drawn  midway  between  the  two 
straight  or  regularly  curved  lines  between  which  the  looped  or 
waved  curve  oscillates,  will  represent  the  apparent  track  of  the 
meteor,  and  the  points  where  it  intersects  the  looped  or  waved 
corvei  if  they  be  translated  along  this  middle  line  through  a 
space  equal  to  the  optical  displacement  of  the  meteoric  image, 
will  show  the  apparent  place  occupied  by  the  meteor  at  points 
of  time  separated  by  the  equal  intervals  of  one  fiftieth  of  a  sec- 
ond. If  tne  period  be  madfe  too  brief,  the  impression  left  by  the 
head  of  the  meteor  in  one  sweep  of  the  looped  or  waved  curve, 
might  possibly  be  obliterated  by  the  impression  of  the  closely 
following  parts  of  its  train,  while  the  head  is  traversing  the  sub- 
sequent sweeps  of  the  curve.  But  there  is  no  reason  to  antici* 
pate  from  this  cause  any  difficulty  in  obtaining  a  sufficiently 
short  period  to  determine  the  law  of  variation  of  the  velocity  or 
direction. 

In  the  above  statement  I  have  supposed  only  a  single  camera, 
but  it  will  probably  be  impossible  m  this  way  to  command  a 
sufficient  extent  of  the  heavens.  A  system  of  many  cameras 
may,  however,  be  formed,  so  arranged  that  their  several  optic 
axes  shall  cross  in  a  comnK>n  point  in  front  of  the  object  glasses. 
The  object  glasses  may  thus  oe  approximated  as  closely  as  we 
can  desire,  and  the  several  revolving  prisms,  or  excentric  lenses, 
may  have  a  common  geared  connection,  and  the  backs  of  the 
cameras  will  be  readily  accessible  for  the  renewal  of  plates. 
When  the  track  of  a  meteor,  by  reason  of  its  extent  or  situation, 
is  obtained  in  parts  from  different  cameras  of  such  a  system,  it  is 
geometrically  impossible,  on  account  of  the  spherical  excess,  that 
the  exact  interval  <^  one  fiftieth  of  a  second  between  the  times 
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marked  upon  the  meteor's  track,  should,  in  general,  be  preserved 
in  the  transition  from  one  plate  to  another  in  all  situations  of  the 
track,  or  in  other  words,  that  every  two  adjacent  cameras  in  the 
system  shall  be  capable  of  marking,  in  the  manner  described,  the 
same  common  point  of  time  upon  the  track  of  a  meteor,  but  the 
exact  difference  in  time  can  always  be  known. 

In  the  execution  of  such  a  plan  as  this,  two  stations  are  to  be 
selected  at  a  suitable  distance,  and  a  system  of  cameras  estab- 
lished  at  each,  of  such  range  that  the  two  may  cover  in  common 
a  sufficient  extent  of  the  upper  regions  of  the  atmo^here  to  af- 
ford a  fair  chance  for  the  occurrence  of  meteors.  Each  station 
will  require  at  least  an  observer  and  a  photographer.  The  pho- 
tographer will  renew  the  plates  as  often  as  their  surfaces,  either 
from  time  or  exposure,  become  impaired,  and  will  perform  the 
manipulations  required  in  fixing  the  impression  when  taken. 
The  observer,  after  having  made  the  necessary  instrumental  ad- 
justments and  determinations  will  be  charged  with  the  sole 
duty  of  watching  for  meteors  in  the  region  covered  by  his  sys- 
tem of  cameras,  and  at  the  appearance  of  a  meteor  will  touch  a 
spring  so  contrived  as  to  cause  the  instant  xmveiling  of  all  the 
cameras  of  the  system,  and  on  the  extinction  of  the  meteor  will 
promptly  replace  the  screen. 

The  expense  and  trouble  of  this  process  will  certainly  be  great, 
but  will  not  be  disproportioned  to  the  importance  of  the  object 
in  view.  Only  let  us  nave  a  photographic  surface  that  will  give 
a  visible  trace  of  the  meteor's  path,  in  me  face  of  exposure  to  the 
light  of  the  sky  during  the  time  of  the  meteor's  visible  flighty 
and  then  success,  as  regards  the  attainments  of  an  accurate  re- 
cord, will  be  nearlv  certain,  and  we  should  not  hesitate  at  the 
expense  and  trouble. 

Nor  does  it  seem  to  me  that  our  success  would  be  much  less 
certain  in  respect  to  the  reliable  determination  of  the  direction 
and  velocity  which  the  meteor  had  before  entering  the  atmos- 
phere, and  consequently  of  the  orbit  in  which  it  had  moved.  A 
very  simple  calculation  based  upon  the  mechanical  theory  of 
heat,  leads  us  to  the  conclusion  that  any  body  of  a  nature  to  be- 
come readily  incandescent  by  heat,  of  such  a  thickness  as  half 
an  inch,  and  not  possessing  a  greater  power  of  conducting  heat 
through  its  mass  than  any  we  are  acquainted  with,  must,  on 
entering  our  atmosphere  with  planetary  velocity,  become  self 
luminous  by  the  time  that  velocity  has  been  reduced  by  some 
such  fractional  part  as  one  thousandth.  The  vis  viva  of  a  body 
moving  with  a  velocity  of  twenty  miles  a  second  is  equivalent 
to  the  heat  that  would  raise  the  temperature  of  an  equal  weight 
of  water  about  224,000°  Fah,  With  «uch  a  velocity^  so  many 
times  exceeding  that  of  sound,  the  masses  of  air  lymg  in  the 
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Cth  of  the  body  must  be  driven  before  it,  and  receive  a  ve- 
:ity  equal  to  that  of  the  body,  or  at  least  to  a  large  fractional 
part  of  it.  The  mass  of  air  which  the  body  must  have  encoun- 
tered in  losing  the  thousandth  part  of  its  velocity,  will,  there- 
fore, be  of  the  order  of  a  thousandth  part  of  that  of  the  body. 
With  the  loss  of  a  thousandth  part  of  the  velocity,  the  loss  of 
the  body's  own  vis  viva  will  correspond  to  the  quantity  of  heat 
that  would  raise  the  temperature  of  its  weight  of  water  448°  Fah. 
If  after  making  allowance  for  the  motion  communicated  to  the 
displaced  air — approximately  one  half — and  for  the  quantity  of 
generated  heat  which  this  air  retains  and  carries  off,  we  assume 
that  a  twentieth  part  of  the  above  448°  enters  into  the  body  it- 
self and  by  reason  of  the  rapidity  of  its  production  is  collected 
in  a  superficial  coating  of  a  nunoreth  part  of  its  mass,  and  give 
this  a  specific  heat  within  that  of  water,  we  should  find  an  eleva- 
tion of^temperatureof  2240°  or  upwards.  The  inference  we 
would  draw  firom  these  considerations  seems  confirmed  by  what 
we  know  of  the  great  length  of  the  visible  flight  of  meteors,  and 
of  the  great  elevation  of  the  region  of  atmosphere  in  which  it 
occurs. 

If^  therefore,  upon  suitable  trials  made  upon  the  fixed  stars, 
and  upon  shooting  stars  themselves,  we  shall  find  ourselves  in 
possession  of  sufficient  photographic  power,  there  is  no  reason 
why  an  organized  system  of  observations  should  not  be  institu- 
ted. If  the  fiu^t  in  regard  to  the  retardation  of  a  meteor's  motion 
be  as  the  foregoing  considerations  lead  us  to  anticipate,  the  dis- 
cussion of  a  collection  of  such  records  as  we  should  obtain,  of  a 
large  number  of  meteors,  will  be  likely  to  afford  us  complete 
assurance  on  the  subject,  by  pointing  out  certain  laws  of  the  re- 
nstances  at  different  altitudes.  A  moderate  degree  of  accuracy 
in  the  absolute  determination  of  the  orbits,  except,  when  they 
make  a  near  approach  to  the  parabola,  will  be  sufficient  to  an- 
swer all  the  questions  of  interest  that  will  be  likely  to  arise  upon 
which  a  knowledge  of  the  orbits  would  have  any  beannff. 
Whether  the  November  meteors,  for  instance,  move  through 
legions  that  would  identify  them  with  the  Zodiacal  light,  accord- 
ing to  the  theory  of  the  late  Prof  Olmsted,  is  a  question  that 
would  receive  an  absolute  determination. 
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Abt.  YL— The  True  Figure  of  the  jEbrtA.— Notice  by  Madler  in 
Prof.  Heis'  Wochenachrift  fUr  Astronomie,  Meteorologie  und 
Geographic,  No.  61  and  52.    Dea  21  and  28,  1859.» 

Essai  d*une  d^termiDation  de  la  veritable  figure  de  la  teno.    Par  T.  F.  ds  Sgbv* 
BEET.    St.  Peteisbourg,  1859. 

This  brief  but  very  important  paper  treats  of  a  question  which 
has  engaged  mankind  for  a^es,  and  treats  it  in  such  a  way  as  to 
convince  us  that  an  essential  step  forward  has  been  taken  to- 
wards its  final  determination. 

It  is  not  intended  to  recapitulate  the  history  of  opinions  and 
notions  which  antiquity,  as  well  as  the  middle  ages,  had  formed 
on  this  topic  so  generally  interesting,  as  it  does  not  belong  to 
the  plan  or  the  work  to  be  discussed. 

Since  the  establishment  of  Newton's  theory,  that  the  earth  is 
flattened  at  its  poles,  and  the  confirmation  of  this  theoretical  re- 
sult by  the  first  measurements  of  arcs  in  the  eighteenth  century, 
the  chief  inquiry  has  been  directed  to  the  magnitude  of  this 
compression,  or,  in  other  words,  the  difference  between  the  semi- 
major  and  the  semi-minor  axes  of  the  earth.  The  attempt  was 
made  to  determine  it  by  comparing  arcs  measured  in  different 
latitudes,  the  latitudes  of  their  extremities  being  astronomically 
and  their  extent  on  the  earth  geodetically  determined.  In  this 
manner  was  obtained,  between  1735  and  1746,  two  arcs,  the  one 
in  Peru,  and  the  other  in  Lapland,  which  could  be  compared 
with  each  other,  as  well  as  that  previously  measured  by  Cassini 
in  France.  The  result  of  the  comparison  was  not  satisfactory. 
Although  they  proved  a  comparison,  the  measures  did  not  agree, 
and  the  source  of  this  difference  was  too  obscure  to  favor  th« 
supposition  that  any  nearer  approach  had  been  made  to  the  ob- 
ject of  research. 

In  the  course  of  the  eighteenth  century  measures  of  arcs  of 
the  meridian  were  executed  or  attempted  in  France,  Austria, 
Italy  and  Pennsylvania,  at  the  Cape  of  Gk)od  Hope  and  other 
places.  Their  comparison  made  it  apparent  that  the  compression 
Vttt))  ^  ^^  ^^^  concluded,  was  too  great,  and  that  it  must  be 
reauced  one  half  or  even  more.  Yet  the  uncertainty  remained 
yerv  considerable. 

The  measurement  of  arcs  was  continued  in  the  nineteenth 
century  over  greater  extents  in  different  parts  of  the  earth  and 
with  greater  care  and  accuracy,  and  the  close  agreement  of  these 
arcs,  as  it  appears  from  the  comparison  of  their  parts,  left  but 
little,  further  to  be  desired.  Perceptibly  different  values  for  the 
compression  were  nevertheless  obtained,  as  when  the  most  proba- 

*  Translated  for  the  American  Journal  of  Science  bj  Chaeles  A.  SohotTp  Aarist- 
ant»  and  communicated  by  Prod  A.  D.  Bacbi,  Supi  U.  S.  Coast  Sorvej.  • 
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ble  value  was  detennined  from  them  all,  there  still  remained  from 
the  separate  measures  of  arcs,  deviations  which  could  not  be  as- 
cribea  to  errors  of  observation, 

Bepeated  investigation  has  shown  that  the  old  measurement 
of  a  degree  by  Maupertuis  and  Outhier  was  considerably  in  error. 
Bosenberg  and  Swanberg  obtained  quite  different  values.  In 
like  manner  the  measures  executed  by  Boscovich,  Le  Maire, 
liesganig,  Beccaria  and  others  in  the  eighteenth  century  could 
not  bear  severe  criticism  nor  stand  side  by  side  with  the  better 
tnd  approved  arcs.  A  more  accurate  and  reliable  coefficient  of 
compression  still  remains  a  desideratum. 

We  insert  here  for  comparison  the  values  of  the  compression, 
as  they  result,  for  the  most  part,  from  the  same  measures,  but 
aocording  to  different  methoos  of  reduction,  in  the  first  four  de- 
cades of  this  century. 


Walh#>k,  -    - 
Schmidt,  •    • 
Be.8el,(I.),    - 

Semi-major  mxi» 
In  tois^. 

Semi-minor  axis 
in  toifet. 

Compreflalon 
in  toiMs. 

Coe/n.  of 
comprpnion. 

3271742-8 
32718628 
3271063*0 

3260080-3 
8260863-7 
32610720 

10786-6 
10008-6 
10881-0 

As  Bessel  afterwards  discovered  an  error  in  Delambre's  French 
trianffulation  which  could  not  be  without  influence  on  the  com- 
binea  result,  he  repeated  his  reduction  with  this  correction  and 
found — 

B«asel,(II),  .     I  3272077-1  |   3261130-3  |    10037-8   |    y^.y^ 

Still,  according  to  the  last  reduction,  the  probable  error  is  three 
times  as  great  as  the  difference  of  Bessel  (1)  and  Bessel  (II). 

Since  in  this  even  the  best  measures  of  this  sort  do  not  yield 
sufficiently  accordant  results,  it  was  attempted  to  find  the  com- 
pression in  two  other  ways.  The  observations  of  the  pendulum 
give,  as  a  consequence  of  the  earth's  compression,  different 
lengths  of  the  seconds  pendulum  in  different  latitudes,  and 
hence  we  can  deduce,  conversely,  the  compression  from  these 
observed  lengths  or,  if  we  choose,  from  the  number  of  beats 
which  the  same  pendulum  makes  in  the  course  of  a  day.  Ob- 
servations made  with  extreme  care  were  used  as  the  foundation 
of  such  experiments,  yet  still  the  result  (jjt.^t)  fluctuated  be- 
tween the  limits,  ^jj  and  ^^y. 

The  moon's  path,  on  which  the  compression  was  not  without 
influence,  was  also  resorted  to,  and  gave  ji^  for  the  compression, 
but  on  account  of  the  smallness  of  the  aggregate  effect  it  is  of 
inferior  accuracy.* 

We  have  found  it  necessary  to  present  this  general  view  in 
order  to  define  the  limit  of  tne  results  arrived  at  by  preceding 

*  This  result  depends,  in  a  measure,  on  the  law  of  density  of  the  earth  in  passing 
from  the  surface  to  the  centre. 
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efforts,  and  in  order  to  place  the  merit  of  the  writer  in  its  proper 
light,  especially  for  those  not  possessing  a  special  knowledge  of 
the  subject  in  question. 

The  preceding  investigations  were  all  based  upon  the  follow- 
ing assumptions: 

(1.)  The  meridians  of  the  earth  are  ellipses.* 

(2.)  The  minor  axis  is  also  the  axis  of  rotation. 

(3.)  All  the  meridians  of  the  earth  are  equal. 

The  writer  remarks  that,  in  a  rigorous  sense,  no  one  of  these 
assumptions  is  proved  and  that  we  do  not  possess  the  means  of 
proving  the  first  two.  We  may  however  add,  that  these  two 
assumptions,  if  not  absolutely,  must  be  very  nearly  trucf 

In  regard  to  the  third  assumption  we  are  now  prepared  to 
submit  it  to  investigation,  and  the  previous  failures  compel  us  to 
question  its  applicability.  Paucker  and  Borenius  have  already 
attempted  to  prove  that  it  must  be  false,  but  neither  has.  arrived 
at  any  definite  result.  The  writer  uses  as  a  basis  the  following 
measurements  of  arcs : 

(1.)  The  Bussian  (or  more  properly  Busso-Scandinavian)  exe- 
cuted in  1820-51  by  Hansteen,  Selander,  Struve  and  Tenner 
from  Fuglenas  (in  latitude  70°  40'  11"  -3  N)  to  Staro-Nekrasofka 
(45°  20'  02"  -8  N)  the  longest  arc  yet  measured. 

(2.)  The  Indian  arc,  1802-43,  by  Lambton  and  Everest,  from 
Kaliana  (29°  30'  48"  -9  N)  to  Punnse  (8°  09'  32"  -3  N). 

(3.)  The  French  arc,  1792-1806,  by  M^chain,  Delambre,  Biot 
and  Arago,  from  Dunkirk  (51°  02'  08"  -5  N)  to  Formentera 
(38°  39'  56"  1  N). 

(4.)  The  measure  at  the  Cape  of  Good  Hope,  by  Henderson 
and  Maclear,  from  34°  21'  06"  '3  S  to  29°  44'  17"  '7  S. 

(5.)  The  Peruvian  arc,  1735-46,  by  Bouguer  and  la  Condamine, 
from  Tarqui  (3°  04'  32"  1  S)  to  Cotchesqui  (0°  02'  31"  -4  N). 

(6.)  The  Prussian  arc,  1831-34,  by  Bessel  and  Baeyer,  from 
Memel  (55°  43'  40"  4  N)  to  Trunz  (54°  13'  11"  *5  N). 

(7.)  The  British  arc,  by  Boy  and  Mudge,  from  Clifton  (53°  27' 
31"  -1  N)  to  Dunnose  (50°  37'  07"  -6  N). 

(8.)  The  Pennsylvanian  arc,  1764,  by  Mason  and  Dixon,  from 
39°  56'  22"  -5  N  to  38°  27'  37"  -5  N.:j: 

The  writer  does  not  explain  why  he  has  not  taken  in  other 
reliable  measures,  in  particular  the  Hanoverian  by  Gauss  and  the 
Danish  arc  by  Schumacher ;  but  his  principal  aim  being  to  prove 
merely  the  untenability  of  the  assumption  that  all  meridians  are 
equal  and  similar,  and  pronouncing  his  own  work  as  preliminary, 
no  exception  can  be  taken  to  this  course.  In  a  perfectly  rigor- 
ous investigation  by  the  method  of  least  squares,  where  each 

*  In  the  recent  account  of  the  Ordnance  Survey  of  Great  Britain  the  figure  of 
the  meridian,  in  one  of  the  hypotheses,  is  not  restricted  to  this  condition. 

{The  truth  of  the  second  assumption  may  be  granted. 
The  reason  for  taking  in  this  arc  will  be  apparent  from  what  follows. 
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measure  with  its  corresponding  weight  would  enter,  such  omis- 
sions could  of  course  not  be  permitted. 

Beducing  and  comparing  with  each  other,  each  of  the  eight 
arcs,  he  obtains  twenty  eight  binary  combinations,  which  he 
communicates  in  detail ;  but  this  can  only  be  for  the  purpose  of 
showing  the  impossibility  of  an  agreement  by  the  assumption 
hitherto  made.  For  instance,  the  Bussian  arc  compared  with 
the  English  gives  jtVt)  ^^  French  compared  with  tne  English 
gives  jtVt )  ^^^  ^6  aeviations  from  the  general  mean  are  still 
greater  in  comparing  the  Prussian  and  Pennsylvanian  arcs  with 
all  the  others.  It  is  thence  inferred  that  the  meridians  of  the 
earth  are  not  equal  to  each  other,  and  thence  that  the  equator 
and  the  parallels  are  not  circles,  so  that  it  is  generally  impos- 
sible to  araw  a  great  circle  on  the  earth's  surface  anywhere. 

Meridians  different  in  form  and  length  really  indicate  different 
polar  compressions,  a  non-agreement  of  the  results  found;  prey- 
ing nothing  against  the  accuracy  of  the  measures. 

Now  since  all  meridians  must  converge  at  the  poles  they  must 
all  have  in  common  one  and  the  same  diameter,  viz.,  the  small- 
est (the  axis  of  rotation)  which  can  be  obtained  from  each  of 
the  large  arcs  referred  to. 

The  three  greatest  measured  arcs  are — 

the  Russo-Scandinavian =  25°  20'  08"-5, 

"    Indian =  21    21    16-6, 

«*    French =12    22   12-4, 

whilst  all  the  others,  including  those  not  used  by  the  writer,  are 
less  than  5°  in  extent. 

By  dividing  each  of  these  three  arcs  into  two  equal  parts  and 
comparing  one  part  with  the  other  and  also  each  part  with  the 
whole,  the  writer  obtains  the  following  mean  values : 


Semi'major  azi« 
(toises). 

From  the  Russian 8272610'3 

**        "   Indian 32'72650-9 

"       "   French 8273448-2 


Scmi-roinoraxls 
(toiset). 

3261428-Y 

326154T-4 

3260364-7 


In  the  first  two,  the  differences  are  unimportant,  but  the  last 
shows  a  greater  deviation.  Schubert  remarks  that  this  latter 
deviation  can  be  got  rid  of  by  changing  the  latitude  of  Carcas- 
sonne, the  selected  point  of  division  of  the  French  arc,  by  l"-96, 
which  may  not  exceed  the  limits  of  uncertainty.  He  considers 
it  safer,  however,  to  obtain  the  semi-minor  axis  from  the  first 
two  arcs  alone,  .the  greater  arc  (the  Russian)  having  twice  the 
weight  of  that  of  India.  In  this  manner  he  deduces  the  semi- 
minor  axis  : 

8261467-9  toises. 

SECOND  SERIES,  Vol.  XXX,  No.  88.-JULY,  186a 

7 


8272581-8 
8272660*1 
8272882-8 
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By  means  of  this  value  the  aemi-major  axis  can  be  found  for 
each  measure  of  an  arc.    It  results  as  follows : 

For  the  meridian  of  Ealiana    in    Long.  95^  20^ 
**  a         a  Dorpat       •*         "      44*  28'  IC' 

a  u        u  Tarqui        **         **    298*»  44^ 

Three  radii  and  their  included  angles  suffice  for  the  determin- 
ation of  the  ellipse.  The  writer  finds  for  the  semi-major  axis 
of  the  equatorial  ellipse  8272671-5  toises 

and  its  direction  58®  44' 

for  the  semi-minor  axis  of  the  equatorial  ellipse  8272808-2 

and  its  direction  148**  44' 

Compression  of  the  equator .-  •.  •  •  •  ^      ^'^^^ » 

Polar  compression  of  the  greatest  meridian    =  tti-tt7 
«'  "      smaUest        "         =  TTT?fVT, 

and  the  separate  arcs  calculated  with  these  values  have  the  fol- 
lowing deviations : 

ia  tolMi.  in  arc 

Peru, +      1-2  o"-077 

Pennsylvania, — 105-88  6  -687 

England, +  11-68  0  -786 

France, -  2545  1  -607 

Cape  of  Good  Hope, —     6*98  0  *442 

Prussia, +  2828  1  -267 

Russia, -  20-47  1  -289 

India, +  26-64  1  -619 

In  reference  to  the  arcs  showing  greater  deviations  the  writer 
remarks  that  the  Pennsylvanian  arc  was  measured  with  imperfect 
means  (by  the  chain  only,  and  without  triangulation)  and  that 
he  has  taken  it  merely  for  trial.*  The  other  seven  deviations  are 
so  small  that  no  one  exceeds  the  ten  thousandth  part  of  the  meas* 
ured  length,  and  the  great  accuracy  of  the  Peruvian  measure, 
which  had  been  already  shown  in  former  discussions,  appears 
here  in  its  true  excellence.  Honor  is  justly  due  to  the  memorv 
of  the  men  who,  at  so  early  a  period,  accomplished  such  a  work 
under  the  untold  difficulties  of  ten  years'  separation  from  all  civ- 
ilized countries. 

It  has  frequentljr  been  shown  that  the  geodetic  measures,  in 
particular  the  longitudes,  do  not  harmomze  with  astronomical 
observations,  but  no  one  has  yet  succeeded  in  discovering  the 
cause  of  this  disa^ement  The  ellipticity  of  the  eardi's  equa- 
tor, as  discovered  oy  the  writer,  will  call  forth  new  investigations^ 

*  Dr.  Maskelyne  in  bis  deacrmtion  of  Mason  and  Dixon's  base  (PbiL  Tram.,  Los- 
don,  1768)  says  tbej  smployea  rodi  of  fir  frequently  compared  with  a  standiid 
brass  measure  at  a  fixed  temperature.  This  hne  was  revised  in  1849  and  18S0 
by  Lt  CoL  Graham,  U.  S.  Top.  Eng.  See  Message  of  the  Gor.  of  Md,  Ao,  in  rela- 
tion to  the  intersection  of  the  boondary  lines  of  the  States  of  Maiyland,  Peootjl- 
rania  and  DelawariL    Washington,  1860. 
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anoe  it  shows  tliat  each  geodetio  surrey,  and  particularly  the 
langitadinal  difierencea^  require  correction.  The  writer  shows 
from  two  examples  how  we  must  proceed  and  what  we  may 
expect 

Between  Pulkowa  and  Dorpat  the  diJBTerence  of  longitude  was 
found  as  follows: 

Astronomical  8**  86'  16"-77 
Geodetic         8    86  28  '07^ 

Difference  +6"-94  ==  579  toises. 

The  correction  now  found  to  the  geodetic  is — 

-6"-01  =  60-ltoises, 

and  the  remaining  error  =  0"'98   =     7*8  toises. 

Between  Fulkowa  and  Warsaw  is  found — 

Astronomical  9**  17'  48"'48 
Geodetic         9    18  01  *24 


Difference  +12"-81  =  124*7  toises- 

Correction  to  the  geodetic    —18  '86  =  188*4  toises. 

remaining  error  s=s  —  6  -04  =   68'7  toises« 

The  first  error  is  thus  completely  got  rid  of  and  the  second  is 
reduced  to  nearly  one  half. 

The  writer  concludes  with  the  following  remarks : 

"  This  determination  of  the  earth's  figure  is  only  an  approxi- 
mation, subject  to  many  improvements,  when  we  have  more 
data,  and  wnen  we  use  more  rigorous  methods  of  redaction.  But 
it  shows  that  we  can  obtain  an  agreement  of  the  measures  in 
which  we  have  not  heretofore  succeeded.  The  determination  of 
the  general  figure  of  the  earth  does  not  exclude  local  irregulari- 
ties of  its  surlace. 

When  this  hvpothesis  of  the  earth's  figure,  after  a  scrutinizing 
investi^tion,  nnds  general  adoption,  all  geographical  positions 
determined  by  geodetic  means  must  have  corrections  applied, 
which  will  refer  principally  to  the  differences  of  longitude." 

As  much  as  I  may  agree  with  this  view  and  as  certainly  as 
the  importance  of  the  object  requires  the  application  of  rigorous 
methoos,  it  is  vet  clear  that  the  trouble  will  be  suflSciently  re-  • 
warded  when  further  reliable  data,  particularly  from  the  western 
hemisphere,  shall  be  available  to  tne  computer.  It  may  be  re- 
marked here  that  the  meridian  in  the  western  hemisphere  cor- 
responding to  the  small  equatorial  axes  passes  through  New- 
foundland, and,  in  the  eastern,  through  the  Amoor  country  and 
Eastern  Siberia.  For  these  countries  we  have  at  present  not 
even  approximate  determinations.  The  Pennsylvania  measure 
of  1764  is  worthless  for  accurate  investigation  and  the  superior 
Peruvian  measure  is  at  too  great  a  distance.    Measurements  of 
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arc  in  the  meridian  of  Irkutsk  and  extending  through  Mant- 
chooria  southwards,  through  the  Chinese  empire,  as  well  as  the 
Atlantic  States  of  the  American  Union*  will  give  us  the  smallest 
meridian  of  the  earth  with  the  same  accuracy,  corresponding  to 
the  determination  of  the  greatest,  which  passes  through  Eastern 
Europe  (Kostromo,  Stawropol,  Erzerum).  Still,  muck  requires 
to  be  done.  The  continuation  of  the  Russian  Survey  through 
Turkey,  and  if  possible  to  Eastern  Africa,  would  be  most  import- 
ant; and  Struve  has  already  (in  1857)  advocated  it  in  ike  raris 
Academy.  The  opposite  part  of  this  greatest  meridian  passes 
over  the  icy  deserts  of  North  Western  America  and  the  group 
of  islands  known  as  the  Marquesas,  and  hence  afiford  no  possi- 
bility of  its  completion  on  that  side. 

After  this  article  was  printed,  the  writer  received  the  account 
of  the  New  British  Survey  and  notice  of  the  correction  of  a 
small  error  of  computation.  This  induced  him  to  reprint  some 
of  the  sheets  on  which  the  numerical  results  are  given  as  above. 

It  will  hardly  be  necessary  to  add  anything  in  praise  of  the 
author.  To  bring  up  a  question  of  such  importance  is  suffi- 
ciently praiseworthy  m  itself  but  the  writer  has  done  more ;  he 
has  opened  the  wav  to  a  final  determination  and  has  given  it,  at 
least  in  its  general  aspect.  We  shall  rejoice  if  this  interesting 
subject  calls  other  powers  into  the  field  to  labor  further  in  this 
direction.  Corrections  like  those  which  the  writer  has  made  for 
Dorpat  and  Warsaw  will  be  required  for  many  other  places,  and 
each  comparison  of  this  kind  mrnishes  its  share  to  tne  final  de- 
termination. Madler. 


Art.  Vn. — On  the  Transit  Instrument  as  a  substitute  for  the 
Zenith  Telescope  in  determining  Latitude^  and  on  the  Latitude  of 
New  Haven  ;  by  Prof.  C.  S.  Lyman. 

The  method  of  determining  latitude  by  measuring  micromet- 
rically  the  difference  of  meridional  zenith  distances  of  stars  on 
opposite  sides  of  the  zenith,  known  commonly  as  Talcott's  meth- 
od, strongly  commends  itself  to  observers,  both  by  its  beautiful 
simplicity,  and  the  very  great  accuracjr  of  its  results.  It  is  the 
metnod  of  late  years  exclusively  used  in  the  operations  of  the 
United  States  Coast  Survey,  and  may  properly  be  regarded  as 
one  of  the  many  excellent  mcidental  fruits  of  that  great  National 
work.  A  special  instrument,  however,  the  zenith  telescope,  has 
been  required  for  making  the  necessary  observations,  and  sup- 

*  It  may  be  elated  in  oonnectioD  with  this  eubject  that  the  ffeodetic  surreys  of 
two  arcs,  one  in  the  New  England  States,  the  other  on  the  Chesapeake  Bay,  are 
already  completed  and  the  astronomical  part  of  the  former  is  nearly  so,  promising 
an  important  result  derired  from  the  labors  of  the  U.  8.  Ooast  Surrey  at  no  distant 
time. 
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posed  to  be  indispensable  for  this  purpose.  It  indeed  admira- 
bly answers  the  end  for  which  it  was  invented,  and  in  respect 
X)  simplicity,  convenience,  and  efficiency,  leaves  almost  nothing 
to  be  desired.  But  being  expensive,  and  of  limited  use,  it  is 
likely  to  be  in  the  hands  of  but  few  observers.  The  suggestion, 
therefore,  of  additional  instrumental  facilities  for  using  this  meth- 
od of  latitude,  so  as  to  render  it  more  widely  available,  may  not 
be  considered  as  without  value. 

At  the  recent  meeting  of  the  American  Association,  at  Spring- 
field, the  writer,  in  a  bnef  communication,  pointed  out  the  facil- 
ity and  efficiency  with  which  a  transit  instrument  may  be  used 
as  a  substitute  for  the  zenith  telescope,  in  such  observations. 
The  object  of  the  present  article  is,  in  part,  to  exemplify  further 
the  same  point,  and  at  the  same  time  to  place  on  record*  the  re- 
sults of  a  more  careful  determination,  as^nomically,  of  the  lat- 
itude of  New  Haven,  than,  so  &r  as  appears,  has  heretofore  been 
attempted. 

The  essential  parts  of  the  zenith  telescope,  as  an  instrument 
for  determining  latitude  by  Talcott's  method,  are  its  level  and 
micrometer.  And  the  superiority  of  the  method  itself  rests 
mainly  on  the  fact  that  its  results  depend  on  these  simple  and 
efficient  instrumental  means,  instead  of  on  graduation.  It  is  ob- 
vious, that  a  transit  instrument  with  a  declination  micrometer 
and  a  suitable  level  attached  to  its  finding  circle,  is,  at  the  same 
time,  essentiallv  a  zenith  telescope,  and  is  capable  of  performing 
the  whole  work  of  that  instrument — as  accurately,  if  of  corres- 
ponding size  and  quality,  and  as  conveniently,  if  furnished  with 
a  reversing  apparatus.  The  advantages  of  such  a  use  of  the 
transit  instrument,  in  a  multitude  of  cases,  scarcely  need  to  be 
pointed  out.  Where  both  latitude  and  longitude  are  to  be  de- 
termined at  the  same  station,  as  is  usually  the  case,  a  single  in- 
strument will  suffice  for  both,  and  thus  half  the  ordinary  equip- 
ment for  the  purpose  may  be  dispensed  with.  The  correspond- 
ing diminution  of  expense  will  be  a  consideration  of  weight 
where  pecuniary  means  are  limited,  as  will  also  the  saving  of 
transportation,  in  the  case  of  boundary  and  other  surveys  in  re- 
mote and  uninhabited  districts.  The  observer  who  has  at  com- 
mand such  an  instrument,  even  of  very  moderate  size,  will  have 
it  in  his  power  to  fix  his  latitude  with  a  degree  of  precision 
Bcarcely  surpassed  even  in  first  class  observatories. 

The  transit  instrument  with  which  the  observations  were  made, 
the  results  of  which  are  given  in  this  article,  has  an  object  glass 
(by  Fitz)  of  two  and  six-tenths  inches  aperture,  and  thirty -five 
and  a  half  inches  focal  length ;  a  filar-micrometer,  so  constructed 
as  to  be  used  with  equal  &cility  either  in  the  plane  of  the  me- 
ridian or  perpendicular  to  it ;  and  a  twelve  incn  circle,  (gradua- 
ted on  the  new  and  excellent  engine  of  Messrs.  £.  &  G.  W. 
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Blunt,  of  New  York,|  reading  by  two  verniers  to  10".  .  The  level 
attached  to  the  alidade  of  the  circle  has  a  ran  of  one-thirteenA 
of  an  inch  for  6" ;  and  this  being  the  smallest  division  of  the 
scale,  sinffle  seconds  and  fractions  have  to  be  estimated  by  the 
eye — a  defect  which  will  be  farther  noticed  in  anoUier  con- 
nection. 

The  graduation  of  the  circle  is  very  accurate.  The  differenoe 
between  the  readings  of  the  opposite  verniers  seldom  amounts  to 
to  16",  and  from  its  law  of  variation,  it  is  manifestly  due,  in  the 
main  at  least,  to  a  ver^  slight  excentricity  in  centermg  the  circle 
on  the  graduating  engine,  not  to  imperfection  in  the  engine  itself 

The  micrometer-screw  has  76  threads  to  the  inch,  or  one  rev- 
olution of  the  head  equal  to  78"'74. 

The  optical  performance  of  the  instrument  is  very  satisfiustory. 
Transits  of  Polaris  are  readily  taken  at  midday,  and  in  fiivora- 
ble  states  of  the  atmosphere,  at  that  hour,  even  by  reflection  in 
mercury.  Transits  of  Aldebaran  have  been  taken  when  the  star 
was  within  6^  of  the  sun's  center.  The  eye-piece  commonly  used 
is  a  diagonal  one  of  four  lenses,  with  prismatic  reflector, — the 
magnifying  power  about  190. 

The  metnod  of  observing  for  latitude  with  the  transit  instru- 
ment is  of  course  essentially  the  same  as  with  the  zenith  teles- 
cope. A  pair  of  stars  having  been  selected,  which  culminate 
within  a  few  minutes  of  each  other,  but  on  opposite  sides  of  the 
zenith,  and  having  their  zenith  distances  nearly  equal,  the  instru- 
ment is  set  for  the  star  first  to  culminate,  the  level  clamped,  the 
bubble  brought  to  zero  by  the  slow-motion  screw  which  turns 
the  whole  instrument,  the  star  bisected  with  the  micrometer 
wire,  and  the  readings  of  the  leyel  and  micrometer  noted.  The 
axis  is  then  reversed,  the  bubble  brought  to  zero  as  before,  and 
the  other  star  observed  in  the  same  manner. 

The  pairs  for  the  observations  now  to  be  considered,  were  ta- 
ken from  the  Catalogue  of  the  British  Association.  The  stars 
are  to  the  sixth  magnitude,  and  mostly  within  25^  of  the  zenith, 
the  difference  of  zenith  distances  of  the  stars  of  a  pair  being 
usually  less  than  25' — averaging  about  12'. 

The  individual  results  of  92  pairs  are  exhibited  in  the  follow- 
ing table,  which  includes,  with  two  exceptions,  all  the  observa- 
tions made,  whether  in  favorable  or  un&vorable  states  of  the 
atmosphere.  In  a  few  cases  where  the  B.  A.  C.  differs  widely 
from  other  catalogues,  the  B.  A.  C.  results  are  enclosed  in  brack- 
ets [  ]  and  are  omitted  in  computing  the  mean.  That  the  &ult  is 
in  the  B.  A.  C,  is  obvious  from  the  accordance  of  the  correspond- 
ing results  from  other  catalogues  with  the  general  average. 

The  contents  of  the  table  are  as  follows: 

Col.  1  and  2.  The  numbers  from  the  British  Association  Cata- 
logue designating  the  stars  of  a  pair. 
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'.  Tlw  dates  of  tbe  obeeirations.  ' 

:.  The  mean  results  fbr  latitude  from  each  pair,  uaiog  the 

itiona  of  the  B.  A.  C. ;  the  seconds  of  the  iuoiTidual  results, 

are  the  same  pair  was  oheerved  on  different  eTeninga,  bein^ 

sed  at  the  left  hand  side  of  the  column,  and  connected  with 

ir  mean  by  a  brace. 

•,  The  differences,  ^,  between  these  mean  results  of  pairs  and 

mean  of  the  whole. 

L  The  results  for  latitude  from  the  same  obserraUona,  the 

ition  of  one  or  both  the  stars  of  the  pair  being  taken  from 

le  other  catalogue  than  the  B.  A.  C. ;  the  arrangement  as  in 

una  4. 

.  The  names  of  these  other  catalogues ;  G-.  standing  for  Green* 

h  Twelve  Year  Catalo^e ;  B.  that  of  the  British  Association ; 

;he  catalogue  in  BadchfTe  Observations  lar  1866 ;  and  A.  the 

;1ish  ITautical  Almanac    A.  Q-.,  for  example,  signifies  that 

position  of  the  first  star  of  the  pair  is  from  the  Nautical  Al- 
aac,  and  that  of  the  other  from  the  Twelve  Year  Catalogue ;  etc 
'■.  The  differencea  between  the  results  in  column  Q  ano  the 
in  of  the  whole. 
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If  we  divide  these  92  pairs  into  four  sets  of  23  each,  as  indi- 
cated in  the  table  by  the  lines  after  Nos.  5336,  6628,  and  7119, 
the  mean  of  each  set  respectively,  and  of  the  whole,  will  be  as 
follows ;  column  1,  giving  the  number  of  the  set ;  col.  2,  the  num- 
ber of  results  of  pairs  in  the  set  by  B.  A.  C. ;  col.  8,  the  mean  of 
these  results ;  col.  4,  the  number  of  results  of  pairs  by  other  cat- 
alogues ;  col.  5,  the  mean  of  these ;  col.  6,  the  number  of  results 
by  both  B.  A.  C.  and  other  catalogues  taken  together;  col.  7,  the 
mean  of  the  same ;  col.  8,  the  probable  error,  E^  of  this  mean ; 
col.  9,  the  probable  error,  ^,  or  a  single  result  for  latitude. 


By  B.  A.  C. 


Sei  Pre.         Mean. 


I     23  4i°i8'4a"-46 
a  •  Qi  I  42  *35 

3  ai  .  43  '32 

4  22  I  42  '35 


By  other  Cata- 
Ic^uen. 


All  87  4i   18   42  -37 

!  E  ,  ±  o    10 

!  E^ '  ±  o  '97 


Pn 

l_ 

ao 
i4 
i4 
18 


66 


Mean. 


4i°i8"4a''34 
42  *6o 
42  -36 
42  -53 


4i  18  42  -45 

±    O   MO 

±  o   80 


By  both  B.  A.  C.  and 
oihen. 


Mum. 

of 
results. 


43 

35 

35 

_4o 

i53" 


Mean  Lat. 

4i°i8'4a'Mo 
43  -45 
4a  -34 
4a  -43 

4i  18  42  -41 

Mean  of  the 

whole. 


E. 

E'. 

±o"i5 
±0  -14 

±0   -17 

±0    '12 
±0    -07 

±o"-97 
±0  82 

±1   '02 

*o-76 

±0  -88 

We  may  regard  41**  18'  42"41,  then,  as  a  close  approximation 
to  the  latitude  of  the  point  in  New  Haven,  where  the  observa- 
tions were  made,  the  probable  error  of  this  result,  as  given  by 
the  observations,  being  less  than  a  tenth  of  a  second.  In  taking 
the  arithmetical  mean  of  the  results  for  the  several  pairs,  we 
assume,  of  course,  for  each  of  these  results  equal  weights — 
no  discrimination  having  been  attempted  between  errors  of  ob- 
servation and  of  star-places,  or  between  different  catalogues. 
Such  discrimination,  however,  in  so  large  a  number  of  independ- 
ent pairs,  would  not  have  materially  changed  the  result. 

It  will  be  seen,  from  the  above  table,  that  any  one  of  the  four 
sets  would  have  given  a  latitude  almost  identical  with  the  mean 
of  the  whole — in  no  case  differing  from  it  so  much  as  a  tenth 
of  a  second,  or  ten  feet  on  the  earth's  surface.  That  this  ex- 
tremely close  accordance,  however,  of  results  from  sets  composed 
of  so  few  pairs,  is  in  a  measure  accidental,  may  be  inferred  from 
the  larger  probable  errors  of  these  results  as  given  in  column  E, 
Had  there  been  three  sets,  instead  of  four,  the  differences  would 
have  been  somewhat  greater,  though  still  not  exceeding  a  few 
tenths  of  a  second. 

The  probable  error  of  a  single  result  for  latitude,  as  given  in 
the  last  column,  (about  nine-tenths  of  a  second  on  an  average), 
includes,  it  will  be  understood,  the  accidental  error  of  observa- 
tion, (depending  on  observer,  instrument,  state  of  the  atmos- 
phere, etc.),  together  with  the  error  of  the  stars'  places,  as  given  in 
the  catalogues.    The  experience  of  the  observers  of  the  Coast 
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Soirej  with  the  zenith  telescope,  as  stated  by  the  superintendent, 
shows  that  usually  the  latter  error  very  much  exceeds  the  former, 
or  that  the  catalogues  are  less  reliable  than  the  instruments.  The 
same  is  ^parent  from  our  own  results.  While  the  probable 
error  of  a  smgle  result  (including  both  error  of  observation  and 
of  catalogae)  amounts,  on  an  average  to  d=  0"'88,  the  probable 
enxir  of  obeervation,  as  distinct  from  that  of  catalogue,  is  found 
bj  oomparing  the  repetitions  on  the  same  pairs  in  our  first  table, 
to  be  only  ab0"'48.  A  similar  value  of  this  error  is  given  by 
a  comparison  of  the  longer  series  of  repetitions  on  the  last  two 
pairs  of  that  table  («  ana  61  *  Cygni,  y  Cephei  and  w  Piacium)  as 
given  below.  Twenty  observations  were  taken  of  the  'former 
pair,  and  twenty-one  of  the  latter.  The  star^places  used  are 
those  of  the  English  Nautical  Almanac. 


DwsoTOIm. 

a  Cygni  and  61i 
Cyirnt 

A 

Oste  of  Obt. 

7  Cephei  nnd 
u  Piscium. 

A 

iSSo. 

'58,  Nov.  8 

4i^  i8'4i"-a 

— o"-5 

Oct    3 

4i«  i8'  4a"-9 

+o"-4 

II 

4t   -4 

-0  -3 

4 

4a  *o 

-o  -5 

'5aOcLi5 

42  -4 

-fo  -7 

7 

4i    '9 

— o  '7 

i8 

42    •! 

+0  -4 

lO 

4i   -9 

— o  '7 

ai 

4i   -3 

~o  -4 

II 

43  -7 

+  1   'a 

27 

43    a 

-fi  -5 

i5 

4i    -8 

— o  -8 

a9 

4o  -8 

-^0  '9 
-fo  -3 

i8 

4a   -7 

4*0    '2 

ISTov.   I 

42    'O 

ai 

4a   -3 

— O    '2 

3 

4i   -4 

—I   -3 

a3 

4a   '9 

+0  -3 

i4 

43  -3 

-f  I   -6 

iS 

4a   -a 

— o  '4 

i5 

4o  -6 

-f  I   -I 

aS 

43   -6 

4-1   'O 

a3 

.    4a  -4 

-f  0  -6 

•>9 

4a   -8 

-fo  'a 

a8 

4i   -7 

0  •© 

Hot.   a 

4a  -8 

-fo  -a 

Dec.    8 

43    o 

+1   -3 

3 

43   '4 

+o    0 
-fo  -5 

JO 

4o    '2 

-I   -5 

4 

43    0 

la 

4i   -6 

—0  -I 

9 

43   «a 

-fo  -7 

i5 

4i   *o 

—0  -7 

i4 

43    o 

+o  -4 

i6 

4i   -9 

-f  0  -a 

17 

4i    '7 

— 0  "9 

ai 

4l     '2 

-0  -5 

;i 

4a   -o 

— o  -6 

a3 

4i   -6 

~0    •! 

4i    -3 

1     '3 

24 

4i    9 

-fo  -a 

Mean    4 

I  i8    42-55        ±o"jo 

Mean 

4i     j8    4173    ±o"ia 

Prob.  Er 

.  of  single  result  +  o  -47 

±0  -55 

We  have,  then,  for  the  probable  accidental  error  o^  observation^ 
from  the  repetitions  on  the  same  pairs  in  our  6rst  table^  db0"'48 ; 
from  oand  6P  Cygni,  db0"*47 ;  from  yCepbei  and  wPiscium, 
0""55;  from  all  these  combined,  db0"*60.  This  compared  with  the 
average  probable  error  of  a  single  result  for  latituue,  db0"*88,  in 
which  it  is  included,  gives  for  the  probable  error  depending  on 
the  catalogues  used,  db0"'72.  The  relative  accuracy,  therefore, 
of  instrument  and  catalogues,  in  the  present  case,  may  be  repre- 
sented approximatelv  by  the  ratio  of  5  to  7.  That  tne  Twelve 
Year  and  other  catalogues  used  are,  on  the  whole,  more  accurate 
th^ui  that  of  the  British  Association,  appears  from  the  values  of 
If  in  the  last  line  of  the  table  on  page  58 ;  viz.  db0"-97  for  B.  A.  C, 
and  db0""80  for  the  other  catalogues ;  although  in  the  column  for 
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the  latter,  m  may  be  noticed,  many  of  the  positions  for  one  of  the 
stars  of  a  pair,  are  also  from  B.  A.  C.  If  we  separate  from  these 
values  the  probable  error  of  observation,  it0"*60,  before  stated, 
we  shall  have  for  error  depending  on  the  catalogues,  it0"*82  for 
B.  A.  C,  and  d=0"-63  for  the  others.  This  result  accords  well 
with  the  remark  of  Prof  Bache,  in  a  paper  published  in  the 
12th  volume  of  the  Proceedings  of  the  Amencan  Association, 
that  "the  probable  error  of  the  result  by  a  single  pair  of  stare 
as  depending  on  the  catalogue  errors  of  the  stars'  places,  will 
range  from  it0-"60  to  itl-"00." 

In  the  same  paper  it  is  stated  also,  that  "  a  probable  error  in 
observi'Hg  of  from  d=0""25  to  rt0"*80  may  be  expected  for  one 
observation,  according  to  the  size  and  quality  of  the  instrument 
and  the  ability  of  the  observer."  The  average  value  of  this 
error  for  some  300  pairs  of  stars,  observed  with  the  excellent  in- 
struments and  by  the  experienced  observers  of  the  Coast  Survey, 
is,  according  to  the  same  paper,  abO"47 — ranging  from  zfcO"'25 
to  d=l"*14.  The  value  of  the  corresponding  quantity  in  our 
own  results,  is,  as  we  have  seen,  d:0"'50,  ranging  from  zfc0"47 
to  rt0""55.  A  considerable  portion  of  this  is  due,  doubtless,  to 
the  want  of  sufficient  sensitiveness  in  the  alidade  level  of  the 
instrument;  the  run  of  which,  as  before  stated,  is  only  one 
thirteenth  of  an  inch  for  5'',  smaller  portions  of  the  scale  than 
this  being  measured  by  the  eye.  This  level,  we  may  remark, 
was  intended  originally  only  to  be  used  in  the  ordinary  way,  in 
connection  with  the  graduated  circle,  and  is  sufficiently  sensitive 
for  that  purpose ;  but  not  enough  so  to  correspond,  in  point  of  ac- 
curacy, with  the  micrometer,*  or  for  the  delicacy  required  in  ob- 
servations for  latitude  with  the  zenith  telescope.  The  use  of  the 
instrument  for  such  observations  was  wholly  an  after  thought^ 
and  no  change  was  made  to  adapt  it  to  its  new  functions.  It  is 
of  smaller  size  alpo  than  the  zenith  telescopes  of  the  Coast  Sur- 
vey, and  it  may  be  proper  to  add,  that,  being  of  the  observer's 
own  make,  and  a  first  attempt  of  the  kind,  some  allowance  is 
due  in  a  comparison  of  its  results  with  those  of  more  finished 
instruments  in  the  hands  of  trained  observers. 

In  order  to  compare  the  latitude,  thus  determined  astronomi- 
cally, with  the  geodetical  determination  of  the  Coast  Survey,  a 
survey  was  made  with  theodolite  and  chain  connecting  the  wri- 
ter's observatory  with  three  points  in  the  city,  the  positions  of 
which  are  given  in  the  Coast  Survey  Eeport  for  1851,  viz., 
"Brewster's  Factory  Cupola"  at  the  foot  of  Wooster  street^ 
"  Episcopal  church,"  which  means  the  west  spire  of  St  Paul's, 

*  Sixty  Fuccefvtive  bisections  of  Polaris,  near  culmination,  with  the  micrometer 
vire,  gave  for  probable  error  of  a  single  bisection,  ±0'''80 ;  which  would  make  the 
probable  error  of  a  single  result  for  latitude  (invt>lTiog  two  bisections)  an  depend- 
log  on  the  micrometer  alone,  ±0'''21. 
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and  **  College  Spire,"  which  is  that  of  the  Lyceum,  or  middle 
spire.     The  resolts  are  as  follows. 


ObaerTatory  of  the  writer, 

Factory  Cupola,  East  Street 

St,  Pool's  Chordi,  W.  Spire, 

Oodlm  Obearratorj,  (A then.  Tower),. . . 

*Oo£g«  Spire,"  (Lyoenm), 

Chapel  Spire, 

Meao  ezoeaa  of  geodetic  over  astronomical  lat  8"-82. 


Lac  by  Talcott's 
method. 

By  Coait  Surrey. 

DiflT. 

41<>18'42"-4l 

8*29 

41©  18'  7"-10 

8"-81 

7-62 

11-82 

8-80 

22.86 

28-90 

27-74 

8-84 

26-49 

It  may  be  added  that  a  series  of  observations  made  in  1850, 
with  an  excellent  Pistor  and  Martina'  Patent  Sextant,  on  north- 
em  and  southern  stars,  and  also  a  series  of  observations  made 
in  1858,  in  the  usual  way,  with  the  circle  of  the  Transit  instru- 
ment before  described,  on  Polaris  and  other  stars,  both  direct 
and  by  reflection,  and  in  reversed  positions  of  the  instrument, 

ive  results  differing  but  about  half  a  second  from  the  above 
^nninations,  the  former  minus,  the  latter  plus. 

The  differences  among  results  for  latitude,  depending  on  dif- 
ferences of  catalogues,  are  often  considerable,  even  when  the 
best  authorities  only  are  trusted;  as  will  be  seen  by  comparing 
the  mean  results,  given  below,  of  the  observations  on  a  and  61  ^ 
Cygni,  and  x  Cephei  and  t»>  Piscium,  according  as  the  declinations 
are  taken  fiom  the  several  catalogues  named. 


SogUdi  Naatical  Almanac, 
Twelre  Tear  Catalogue, . . 

R  A.  C 

Oreenwidi,  1850, 

Washington,  1845-1860,.. 

Baddiffe,  1856,  '67, 

Bradlej, 


Argelander,. 
Midler,  ... 


a  and  61^ 

7  Cephei, 

Cygni. 

«  Pitcium. 

410  18'  42"-6 

410  18' 

41"-7 

42-6 

414 

42-7 

41-8 

428 

41*6 

42-7 

41.9 

40-8 
40-7 
41-1 
41-8 
41-4 

It  will  be  noticed,  also,  in  respect  to  these  two  pairs,  that  there 
is  a  greater  difference  between  their  respective  mean  results, 
than  we  should  expect  from  well  determined  nautical  almanac 
stars.  This  difference  between  the  means  of  the  twenty  and 
twenty  one  observations  respectively  on  the  two  pairs,  using  the 
nauticEd  almanac  declinations,  amounts  to  0"*8,  an  amount  dif- 
ficult to  attribute  to  any  errors  of  instrument  or  of  observation, 
and  equally  difficult,  perhaps,  to  ascribe  to  errors  of  stars'  places, 
especially  as  the  several  catalogues  so  well  agree  with  each  other. 
From  whatever  source  it  may  arise,  it  seems  to  be  constant,  and 
will  receive  farther  investigation. 
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Art.  VIII. —  On  Fixing  Magnetic  Phantoms;  by  Pro£  J. 

NiCKLfeS. 

The  name  phantom  was  given  by  M.  de  Haldat*  to  the  fig- 
ures which  are  obtained  when  iron  filings  are  thrown  upon  a 
sheet  of  paper  or  a  pane  of  glass  placed  over  a  magnet  This 
physicist  fixed  these  images  by  producing  them  upon  a  sheet  of 
paper  coated  with  starch  or  prepared  with  gelatine. 

This  process  certainly  enables  us  to  obtain  the  general  form 
of  the  pnantoms,  but  all  physicists  can  see  that  it  suppresses  the 
details.  I  was  more  particularly  struck  with  this  fact  on  a  recent 
occasion,  where  I  sought  to  fix  the  phantoms  of  some  new  elec- 
tro-magnetic combinations;  I  therefore  propose  another  method, 
which  is  here  briefly  ^iven ;  it  is  very  simple  and  succeeds 
perfectly.  The  paper  upon  which  the  phantoms  are  to  be 
fixed  is  "  waxed  paper.  A  sheet  of  this  is  placed  over  the 
poles  of  the  magnet  in  question,  and  kept  in  a  horizontal  posi- 
tion by  means  of  a  screen  placed  between  the  paper  and  the 
magnet.  Then  proceeding  in  the  usual  manner,  when  the  ima^ 
is  fully  developed,  a  hot  brick  is  held  above  it,  or  the  warm  hd 
of  a  crucible,  which  is  preferable  because  it  is  lighter,  and  easily 
managed  with  the  tongs.  They  must  not  touch  the  paper,  but 
only  be  brought  within  the  distance  necessary  to  fuse  tne  wax. 
As  soon  as  this  happens,  which  is  easily  perceived  by  the  glisten- 
ing appearance  produced,  the  brick  is  withdrawn.  Meanwhile 
the  current  does  not  cease  its  activity,  nor  the  filings  lose  their 
arrangement,  in  which  position  the  whole  solidifies  so  well  that 
the  fixed  image  does  not  at  all  differ  jfrom  the  phantom  of  the 
magnet  in  activity. 

This  result  is  explained  as  follows.  By  capillarity  the  melted 
wax  penetrates  the  masses  of  filings,  very  much  as  water  pene- 
trates a  heap  of  sand;  the  heat  of  the  brick  facilitates  this,  by 
preventinoj  the  solidification  of  the  wax,  and  as  the  temperature 
IS  not  sufliciently  elevated  to  sensibly  aflfect  the  magnetism  de- 
veloped, the  phantom,  after  the  solidification,  and  in  the  most 
minute  details,  preserves  the  same  arrangement  which  the  iron 
filings  had,  while  they  were  free  to  obey  the  action  of  the  magnet 

A  condition  indispensable  to  success,  is,  that  the  stratum  of 
wax  has  a  sensible  thickness,  so  that  it  may  suffice  for  the  ag- 
glomerations, since  these  absorb  melted  fatty  matter,  even  to 
saturation.  That  this  force  of  absorption  is  very  energetically 
exercised,  may  be  perceived  after  the  cooling,  since  the  paper 
about  the  agglomerations  is  deprived  of  wax,  and  differs  thus  in 
appearance  from  those  parts  where  capillarity  has  not  been  exer- 
cised.   It  is  therefore  possible  to  preserve  to  the  phantoms  the 

•  Memoir  before  the  Academjr  of  Stanislas,  p.  48,  for  the  jear  1889 — 1840. 
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relief  which  has  before  been  sought  in  vain,  and  what  will  be  still 
more  useful,  to  give  permanence  to  the  sort  of  molecular  arrange- 
ment which  the  tilings  take,  when  exposed  to  magnetic  influence. 
Instruction  can  hardly  fail  to  be  derived  from  the  use  of  these 
means,  by  aid  of  which  it  will  be  possible  to  study  the  figures 
more  advantageously,  which  are,  in  some  sense,  the  visible  ex- 
pression of  the  force  animating  bodies  endued  with  polarity  de- 
veloped by  magnetism.^ 

Kinej,  March,  1860. 


Abt.  IX. — On  some  Questions  concerning  the  Coal  Formations 
of  North  America ;  by  Leo  Lesquereux.  Continued  from 
Vol.  xxviii,  p.  21. 

Geographical  Distribution  of  the  Coal  Flora. 

To  follow  the  plan  exposed  in  the  first  part  of  this  memoir 
(Srlliman's  Journal,  No.  82,  July,  1869,  p.  21)  I  should  have  to 
examine  now  the  nature  of  the  coal-flora,  that  is,  the  anatomical 
and  chemical  constitution  of  the  coal  plants,  first  comparing  be- 
tween themselves  the  groups  of  species  of  plants  from  which 
the  matter  of  the  coal  is  a  compound,  and  then  examining  how 
this  vegetation  is  related  to  the  plants  living  at  this  epoch.  The 
distribution  of  the  coal  plants,  either  geographical  or  stratigraph- 
ical,  is  a  question  accessory  to  the  former.  Nevertheless,  it  has 
become  now  of  a  greater  importance,  since  it  touches  upon  a  prob- 
lem which  is  at  present  discussed  by  the  authority  of  the  highest 
scientific  names.  I  allude  to  the  theory  of  Hie  origin  of  species 
by  Mr.  Darwin.  It  evidently  concerns  the  great  problem  of  the 
inmost  nature  of  man,  and  thus  forces  every  naturalist  to  seek, 
in  the  sum  of  facts  gathered  up  by  his  researches,  either  con- 
firmatory or  contradictory  evidence  of  views  which  cannot  but 
preoccupy  his  mind.  Thus  it  is  apparently  advisable  to  change 
the  order  of  examination  of  the  flora  of  the  coal  measures  of 
North  America,  studying  it  now  in  its  stratigraphical  and  geo- 
graphical distribution,  and  leaving  for  another  opportunity  the 
discussion  concerning  the  nature  of  its  vegetation  and  the  spe- 
cific and  generic  value  of  its  representatives. 

*  This  note  is  extracted  from  a  work  now  in  press  and  which  will  soon  appear, 
iotitlcdy  £lectr<HnagnetM  and  Magnetic  adhetion,  and  accordingly  treats  of  electro- 
magnetf  and  their  application  to  locomotion  upon  railways,  with  the  design  of  in- 
crea»dng  the  adhesion  of  locomotive  engines.  To  the  experiments  which  we  made 
paUic  in  185S  (v.  this  Jour.,  [2],  vol.  xvi,  p.  887),  we  shall  add  new  ones  whicli  allow 
Qs  to  expect  a  speedy  solution  of  this  problem,  so  important  to  railroads. 

In  regard  to  electro-magnets,  we  will  only  say  at  present,  that  we  shall  mention 
a  great  number  of  new  species,  which  have  compelled  us  to  invent  a  new  classifica- 
tion and  a  nomenclature  based  upon  the  principles  of  the  natural  method.  We 
kave  also  to  make  known  a  great  number  of  new  facts  respecting  the  laws  and 
properties  of  electro-magnets,  to  say  nothing  of  what  we  wrote  upon  this  point  in 
1863  (v.  AoL  Jour.,  [2]  Tol  zt,  p.  381,  and  vol.  xx,  p.  100).  j.  n. 
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I  shall  not  attempt  in  any  way  either  an  exposition  or  a  criti- 
cal examination  of  the  views  of  the  celebrated  English  author. 
This  task  has  already  been  admirably  fulfilled  in  a  former 
number  of  this  Journal.*  I  shall  merely  expose  the  facts  that 
appear  surely  ascertained  by  a  long  and  careful  exploration  of 
the  coal-fields  of  North  America,  leaving  the  naturalist-philoso- 
pher to  take  from  these  facts  any  conclusion  that  may  appear 
just  to  him.  It  is  a  mite  only.  But  the  monuments  of  hu- 
manity, like  the  mountains  of  limestone,  are  built  by  the  slow 
accumulation  of  minute  remains. 

The  botanical  palaeontology  of  the  coal-period  and  the  succes- 
sion and  variation  of  species  in  the  different  strata  of  the  coal- 
measures,  cannot  be  studied  with  more  advantage  and  with  more 
chances  of  reliability  than  in  the  coal-fields  of  the  United  States. 
Their  immense  area,  the  uniformity  of  their  generally  unbroken 
stratification,  the  facility  of  ascertaining  in  many  localities  the 
order  of  this  stratification,  the  numerous  exposures  of  coal  banks, 
not  limited  to  a  particular  district,  but  opened  and  worked  now 
at  distant  points  over  the  whole  area  of  the  coal-fields ;  all  this 
affords  to  a  systematic  exploration  such  advantages  as  cannot  be 
found  in  any  other  country  of  the  world. 

Moreover,  my  explorations  of  the  coal-fields  of  North  America 
have  been  favored  by  peculiar  circumstances.  Connected  at  dif- 
ferent times,  during  ten  years,  with  the  geological  surveys  of  the 
states  of  Pennsylvania,  Kentucky,  Indiana,  Arkansas  and  Illi- 
nois ;  called  to  survey  for  comparison  the  coal-fields  of  Ohio  and 
part  of  those  of  Virginia ;  constantly  limiting  my  researches  to 
botanical  palaeontology,  1  have  thus,  I  suppose,  collected  on  the 
distribution  of  the  coal-plants  in  North  America,  more  materials 
and  more  reliable  accounts  than  geologists  may  be  able  to  get  at 
for  a  long  time  to  come. 

'  The  first  important  question  in  regard  to  the  coal-plants  of 
America  is :  what  is  tneir  relation  of  forms  with  the  plants  of 
the  same  formation  in  Europe?  The  comparison  of  the  coal 
fiora  of  both  continents  has  never  been  made  except  on  few  and 
insufiicient  data.f 

Except  two,  all  the  genera  of  fossil  plants  of  the  coal-fields  of 
America  are  represented  in  Europe.  One  of  them  is  the  remark- 
able Whiilleseya  elegans  of  Dr.  Newbury,  a  flabellate,  apparently 
short  pedicillate,  cuneiform-oval  and  truncate  leaf,  founa  hitherto 
always  detached  from  the  stem.  It  evidently  differs  from  the 
genus  Oyclopteris  by  its  simple  straight  nervation  and  by  its  up- 

*  Vol.  xxix,  p.  1. 

f  I  have  attempted  it  formerly,  in  my  palseontological  report  of  the  Geological 
State  Survey  of  Penn.,  delivered  January  Ist,  1854,  but  only  published  five  yean 
afterwards.  As  I  have  been  denied  the  privilege  of  reviewing  and  correcting  my 
manuiiicnpt  before  its  publication.  I  cannot  consider  myself  accountable  for  the  er- 
rors, and  especially  for  the  deficiency  of  conclusive  data,  which  may  be  found  in  it. 
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per  margin  being  horizontally  truncate  and  regularly  wavy-den- 
ticulate by  the  percurrent  and  slightly  emerging  nerves.  The 
typical  affinity  of  this  plant  is  unknown.  It  is  perhaps  more  re- 
lated to  Cm^daiies  or  even  to  Saluburia  than  to  a  fern. 

The  second  genus  peculiar  to  the  American  coal-flora  is  my 
Scolopervirites^  represented,  like  the  former,  by  a  single  species ; 
Sooioptndrites  detUata  Lsqx.,  of  which  fragments  only  have  been 
found.  The  name  has  no  relation  to  the  nervation  of  the  leaf, 
but  to  its  outline.  This  leaf  is  apparently  five  to  six  inches 
long,  more  than  an  inch  broad,  lanceolate,  deeply  cut  by  obtuse 
somewhat  regular  teeth  and  marked  by  a  few  very  thin  distant 
nervules,  emerging  from  a  narrow  medial  nerve  in  an  acute  angle, 
scarcely  arched  and  forking  twice.  Both  these  genera  represent 
peculiar  types  to  which  no  form  of  the  European  coal-flora  can 
be  compared.  I  could  also  mention  as  a  peculiar  type  of  our 
coal-flora  Cremaiopteris  Pennsylvanica  Lsqx.,  a  thick  stem  or 
branch,  on  both  sides  of  which  short,  lanceolate,  obtuse,  thick 
leaflets,  without  any  trace  of  nervation,  are  piunately  attached. 
The  single  specimen  which  I  have  found  of  this  plant  was  not 
well  preserved  enough,  and  it  would  be  unsafe  to  consider  the 
species  which  it  represents  as  having  been  seen  in  its  true  form 
and  full  development. 

If  we  admit  the  generic  distribution  of  the  fossil  plants  of  the 
coal,  as  it  has  been  established  by  Brongniart  in  his  Tableau 
da  Genres,  (certainly  the  best  that  has  been  attempted  either 
before  or  after  him)  all  the  European  genera,  even  the  undefined 
genus  Aphlebia,  (Sterbg.)  have  representative  species  in  the  coal- 
fields of  America.  From  the  nomenclature  of  Gdppert  and 
Corda,  a  few  European  genera,  it  is  true,  are  hitherto  without 
representative  species  in  our  coal-fields.  But  these  genera,  es- 
tablished on  the  form  and  the  position  of  fructification,  always 
\eTY  dilBcult  to  identify  from  even  the  best  preserved  specimens 
of  fossil  ferns,  may  be  represented  by  some  species  of  our  Sphe- 
ncfpterideai  and  Pecapteridece,  These  genera,  viz.,  lihodea  Sternb., 
Tridiomanites  Gcipp.,  Steffensia  Gopp.,  Ik-inertia  Gcipp.,  Diplaxites 
Gopp.,  Woodwarlites  Gcipp.,  are  no  peculiar  types.  Thus,  consid- 
ering their  generic  distribution,  the  coal-plants  of  Europe  and  of 
North  America  show  very  little  diflerence  indeed.  But  in  ex- 
amining the  species  separately  and  comparing  them  on  both 
sides  of  the  Atlantic,  the  number  of  forms  peculiar  to  America 
appears  much  larger  than  it  was  at  first  supposed,  and  thus  the 
vegetation  of  our  continent,  at  the  epoch  of  the  coal  formation 
and  considered  in  its  whole,  is  far  more  difterent  than  it  has  been 
supposed  heretofore. 

It  would  be  too  long  and  tedious,  perhaps,  to  take  one  by  one 
and  compare  all  the  American  species  with  those  of  Europe, 
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mentioning  the  identity,  the  relation,  or  the  difference  of  each  ol 
them.  I  will  therefore  give  in  a  table  the  number  of  speciee 
of  each  genus,  belonging  either  to  North  America  or  to  Europe^ 
or  common  to  both  continents,  and  complete  this  general  view 
by  a  few  remarks  on  some  of  the  species,  apparently  the  most 
interesting,  by  predominance  of  number,  of  typical  form  or  by 
a  peculiar  distribution. 


Genera  of  Coal  plaoUL 

Spaclea  peculiar  Speeiea  pecullarl Specie*  coaaM 
€0  America.*         to  Europe.              to  boih. 

1.  ^oeggerathiH  Sternb., 

3  +  2* 

6 

1 

2.  Cyclopteris  Brgt, 

3,  Nephropteris  Brgt, 

1 

2 

2 

5 

4 

4 

5.  Neuropteris  Brgt, 

18  +  1* 

16 

12 

6.  Odoutopteris  Brgt, 

4  +  1* 

6 

3 

7.  Dictyopteris  Gutb., 

1 

1 

0 

8.  Sphenopteris  Brgt, 

10  +  9* 

41 

12 

9.  HymenophjUites  GOpp^ 

6 

10 

2 

10.  Rhodea  Sternb., 

0 

1 

0 

11.  Trichomanites  GOpp., 

0 

4 

0 

12.  Steffensia  Gdpp., 

0 

1 

0 

13.  Beinertia  Gopp., 

0 

1 

0 

13.  Diplaxites  G5pp., 

0 

2 

0 

14.  Woodwartites  Gdpp., 

0 

2 

0 

15.  Alethopteris  Sternb., 

9+2* 

20 

9 

16.  Callipteris  Brgt, 

2 

1 

1 

17.  Tecopteris  Brgt, 

12+4* 

49 

12 

18.  Apblebia  Sternb., 

0 

6 

1 

19.  Caulopteris  Brgt, 

4 

4 

0 

20.  Psaronius  Brgt, 

10 

6 

0 

21.  Crematopteris  Sob  p.. 

1 

0 

0 

22.  Scolopend rites  Lsqx., 

1 

0 

0 

23.  Whittleseya  Newb., 

1 

0 

0 

24.  Cordaites  Ung., 

1 

0 

2 

25.  Diplotbegium  Corda, 

0 

0 

1 

26.  Stigmaria  Brgt, 

5 

2 

5 

27.  Sigillaria  Brgt, 

12  H 

h9* 

87 

17 

28.  Syrigodendron  Brgt, 

0- 

.1* 

0 

2 

29.  Diploxylon  Corda, 

0 

0 

1 

30.  Lepidodendron  Brgt, 

14 

10 

11 

31.  UlodendroD  Rhode, 

0 

4 

2 

32.  Megaphytum  Artis, 

1+1* 

4 

0 

33.  Enorria  Sternb., 

2+2* 

1 

2 

34.  Halonia  LI.  <fe  Hutt, 

0 

2 

1 

35.  Lepidophyllum  Brgt., 

7 

2 

4 

36.  Lepidostrobus  Brgt, 

? 

1 

2 

*  In  this  enumeFatlon,  I  count  the  species  named  as  new  ones  in  a  catalogoe 

gnblished  in  1853  bjr  Dr.  Newberry  (Nos.  8th  and  9th  of  the  Annals  of  Science  of 
leveland).    As  the  species  have  not  been  described  and  did  not  come  under  my  ex- 
amination, they  are  stlU  doubtful  and  separately  marked  by  a  *. 
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37.  Cardiocarpon  Br^t, 

38.  Trigonocarpum  Brgt, 

39.  Rbabdocarpos  Gopp.  &  Brgt., 

40.  Carpolithes  Sterob., 

41.  Selaginites  Brgt., 

42.  Lycopodites  Brgt., 

43.  Lomatophloios  Corda, 

44.  LepidophloioB  Sternb., 

45.  BothrodendroD  Gopp., 

46.  Cycadloidea  Buckl., 

47.  Calamites  Suck., 

48.  Bomia  Sterob.  <fe  Gopp., 

49.  Equisetites  Sternb., 

50.  Asterophyllites  Brgt., 

51.  Annularia  Sternb., 

52.  Sphenopbyllum  Brgt., 


Species  pecaliar 
to  America. 

2+6* 

3+3* 

1+1* 

12  +  1* 

0 

1 

1 

0 

0 

0 

2 

1 

0 

5 

0 

2  +  3* 


species  peculiar 
to  Europe. 

Species  coni> 
men  tn  both. 

6 

0 

5 

5 

6 

1 

52 

6 

1 

0 

12 

0 

0 

1 

0 

1 

1 

0 

1 

0 

5 

11 

1 

0 

2 

1 

8 

7 

0 

5 

3 

3 

Noeggeraihia  Stemb. — Two  of  the  American  species  are  closely 
related  to  N.  obliqua  Gopp.  A  third,  N.  Bocksiana  Lsqx.,  whicn 
I  referred  to  Cychpteris  Bocksiana  Gopp.,  from  the  exact  likeness 
of  its  terminal  leaflet  with  the  separate  and  only  leaf  on  which 
the  author  has  established  his  species,  is  evidently  referable  to 
the  genus  Adiantites  Gopp.  The  two  species  of  true  Noeggerathia 
belong  to  the  Old  Bea  Sandstone  of  Pennsylvania ;  the  third 
found  at  the  base  of  the  millstone  grit  of  Pennsylvania  belongs 
by  its  typical  form  to  the  true  coal  measures. 

Nephropteris  Brgt. — Cannot  be  separated  from  the  genus  iVeti- 
ropteris,  since  it  represents  large,  mostly  rounded  and  deciduous 
leaflets  attached  around  the  stem  at  the  base  of  secondary  pinnss 
of  some  Neuropteris,  Two  of  our  American  species,  viz.,  Neph- 
ropteris  fimbriata  Lsqx.  and  Nephropitris  laciniata  Lsqx.  have  a 
typical  character  which  has  never  been  seen  on  any  of  the  fossil 
ferns  of  Europe.  As  the  names  indicate,  both  these  beautiful 
species  of  leaves  are  fringed  and  laciniate  on  their  circumference. 
The  fringes  and  laciniae  are  unequal  in  length  and  breadth,  flex- 
uous,  and  do  not  bear  any  likeness  to  the  straight  and  regular 
points  surrounding  the  fruit-bearing  leaves  of  some  ferns  of  our 
time. 

Neuropteris  Brgt. — Our  Neuropteris  hirsuta  Lsqx.  is,  probably 
at  least,  the  equivalent  of  Neuropteris  cordata^  N  Scheuoceri,  N. 
angusti/olia  and  j^^.  acutifolia,  species  of  M.  Brongniart.  A  pecu-' 
liar  character  of  this  species,  viz.,  the  long,  straight,  diffuse  nairsr 
of  its  upper  surface  may  help  to  bring  together  the  numerous 
and  diverse  forms  of  its  leaflets,  which  are  generally  separated 
from  the  stem.  Mr.  Bunbury  had  already  remarked  and  men- 
tioned those  hairs.  I  have  not  been  able  to  detect  them  on  the 
few,  badly  preserved  specimens  of  the  European  Neuropteris  cor* 
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data  Brgt  which  I  had  opportunity  to  examine.  It  niay  be  also 
that  Neuropteris  smilaci/olia  Sternb.,  X,  plicata  Sternb.,  JV.  rotun- 
difolia  Brgt.,  ought  to  be  referred  as  varieties  to  Neiiropteris  flexu- 
osa  Brgt.  Nevertheless,  we  have  these  same  scarcely  distinct 
species  with  just  the  same  characters  in  America.  They  are 
mostly  found  in  the  same  places  where  Neuropteris  flexuosa 
abounds.  Of  the  other  American  species  of  this  genus,  Neurop- 
teris Clarksoni  Lsqx.  is  closely  allied  to  Neuropteris  auriculata 
Brgt.,  and  Neuropteris  Desorii  Lsqx.,  to  Odontopteris  jReichiana 
Gutb.  But  Neuropteris  speciosa  Lsqx.,  N  rarinervis  Bunby.,  N, 
gibbosa  Lsqx.,  N  undans  Lsqx.,  N.  dentaia  Lsqx.,  N  Morii  Lsqx. 
are  widely  different  from  any  European  species,  and  may  be  con- 
sidered as  true  American  forms  or  types.  Neuropteris  adiantites 
Lsqx,  should  perhaps  be  referred,  by  its  peculiar  nervation,  to 
the  genus  Sonopteris  of  M.  Ponsel. 

Odontopteris  Brgt. — I  have  counted  Odontopteris  Brardii  Brgt, 
among  the  species  belonging  to  both  continents,  on  the  authority 
of  M.  linger,  who  indicates  it  at  Mauch-Chunk,  Pennsylvania. 
Nevertheless  I  doubt  of  the  identity  of  our  species  with  the  true 
0.  Brardii  Brgt.  The  small  specimen  which  I  formerly  referred 
to  it  belongs  to  another  species,  Odontopteris  crenulata  Brgt,  and 
I  would  rather  suppose  that  some  incomplete  specimen  of  Odon* 
topteris  alata  Lsqx.,  has  been  mistaken  for  the  true  0.  Brardii 
Brgt.  Our  species,  though  closely  related  to  the  European  form, 
evidently  differs  from  it  by  its  obtuse  leaflets,  and  by  the  position 
of  two  large,  opposite,  cuneate,  truncate  leaflets  attached  to  the 
rachis  just  below  the  base  of  the  pinnse. — Odontopteris  Schhihei- 
mii  Brgt,  common  to  both  continents,  is  one  of  the  few  species 
which,  either  in  its  fructified  or  sterile  form,  show  a  perfect  iden- 
tity at  any  locality  where  it  is  found. 

Dictyopteris  Gutb. — The  affinity  of  the  European  Dictyopteris 
Brongnarti  Gutb.  with  our  Dictyopteris  obliqua  Bunby,,  is  so  great 
that  these  species  could  be  considered  as  mere  varieties  of  the 
same.  B.  obliqua  Bunby.  has  narrower,  less  obtuse  leaflets. 
These  are  generally  found  detached  from  the  stem  and  spread 
over  the  shales  in  the  greatest  abundance. 

Sphenopteris  Brgt. — This  genus,  to  which  I  have  united  the 
Okichenites  of  M.  Goppert,  appears  from  the  number  of  its  spe- 
cies, to  be  far  more  abundantly  represented  in  Europe  than  in 
America.  Probably  the  difference  may  be  accounted  for,  first 
by  the  number  of  European  species  which,  established  on  small 
specimens,  represent  variable  parts  of  a  frond  and  may  be  re- 
called to  a  common  species.  Secondly  by  the  insufficiency  of 
our  explorations.  Since  the  publication  of  my  catalogue  of  fos- 
sil plants  of  the  coal,  in  1858,  ten  new  species  of  ^henopieris 
not  counted  in  the  table,  because  they  are  still  undescribed,  nave 
come  under  my  examination.    From  the  number  of  species  enu- 
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merated  by  Dr.  Newbury  it  would  appear  also  that  this  genus  is 
lai^y  represented  at  some  places  and  in  restricted  areas.  Thus 
we  may  expect  to  see  the  number  of  American  species  largely 
increased. 

The  essential  European  types  of  this  ^nus  are  all  represented 
in  our  ooal  measures,  either  by  identicd  species,  or,  by  closely 
related  forms.  Thus  we  have:  Sphenopteris  spinosa  LI.  and  Hutt., 
S.  tridactyUtes  Brgt,  S.  DavaUiana  Gdpp.,  Sp/tenopteris  irregularis 
Gatb.,  &  Ghravenhorstii  Brgt.,  S.  Dmuisaonis  Brgt,  S.  loLtifolia 
Brgt,  &  polyphylla  LI.  and  Hutt,  S.  artemisicefolia  Stemb.,  &c. 
Besides,  as  American  types,  we  have  Sphenopteris  flagellaris  I^qx., 
and  especially  £^.  Niswberrei  Lsqx.  This  last  species  has  a  ramifi- 
cation different  from  that  of  any  other  kind  of  fossil  fern,  viz.,  two 
secondary  pinnse,  Joined  at  their  base  and  forking  in  an  obtuse 
ande  at  the  top  of  a  short  naked  stem.  The  form  of  the  leaflet 
and  the  nervation  of  this  species  is  also  peculiar.  One  of  my 
species,  Sphenopteris  decipienshaqx.  has,  like  Nsuropteris  adiantites 
Lsqx.,  the  primary  nerve  folded  along  the  base  of  the  leaflets 
and  the  nervules  curved  and  branching  upwards,  a  character 
ascribed  by  Brongniart  to  the  genus  Lonopteris  Tom. 

Hymenophyllites  Gopp. — From  analogy  of  nervation,  rather 
than  from  a  relation  of  typical  form,  I  have,  perhaps  wrongly,  con- 
nected with  this  genus,  some  species  referable  either  to  Aphlebia 
Stemb.,  or  to  Schizopieris  Brgt,  or  even  to  Selaginites  Brgt  Four 
American  species:  Hj/menophyllites  Jimhriatvs  Lsqx.j  U,  affinis 
Lsqx.,  H.  hirsutus  Lsqx.,  H,  laceratus  Lsqx.,  are  represented  by 
fronds  which  form  a  broad  base,  divide  in  ascending,  and  are  thus 
irregularly  cut  in  simple,  ordinarily  short,  curved,  somewhat 
obtuse  lacinise  or  lobes.  Each  of  the  divisions  is  marked  by  a 
single  nerve,  ascending  to  its  top.  The  fronds  appear  generally 
of  a  thick  texture ;  but  in  if.  giganteus  Lsqx.,  which  may  be  the 
same  plant  as  Schizopteris  lact^ica  Stemb.,  they  are  seemingly 
very  thin.  These  species  ought  to  constitute  a  separate  genus. 
In  the  fossil  flora  of  Pennsylvania  I  had  attempted  to  group 
them  together  under  the  name  of  Pachyphyllum  ;  but  as  some 
species  have  apparently  thin  leaves  or  fronds,  the  name  could 
not  be  preserved  of  course.  A  discussion  concerning  the  mor- 
phology of  the  plants  of  the  coal  would  be  out  of  place  now. 
The  subject  ought  to  be  separately  treated.  I  needed  only  to 
mention  these  peculiar  forms,  for  comparing  the  distribution  of 
the  genus  HymenophyUites,  Two  of  our  American  species  are 
closdy  relatOT  to  the  H.  ekgans  Brgt.  of  Europe.  The  others, 
especially  IT.  fimbriatits  Lsqx.,  are  apparently  peculiar  American 
types.  This  last,  nevertheless,  could  be  compared  to  Selaginites 
tlrdmani  Gutb. 

Alethopteris  Stemb. — All  our  American  species  have  some  af- 
finity with  European  types  of  the  same  genus.    Even  the  re- 
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markable  Alethopteris  serrula  Lsqx.  is  related,  though  distantly, 
to  A,  erosa  Gutb ,  from  which  it  diflFers,  especially  by  its  very 
loDg  (sometimes  4  to  5  inches),  narrow,  linear  pinnss.  It  has 
been  found  only  near  Pottsville,  Pennsylvania. 

CaUtpteris  Brgt. — One  of  the  American  species,  C,  SuUivanlU 
Lsqx.,  is  a  beautiful  fern  of  a  peculiar  character,  apparently  bi- 
or  tri-pinnate,  but  of  which  pinnae  only  have  beisn  found.  The 
general  outline  of  the  pinnae  is  like  that  of  Alethopteris  SerUi 
Brgt.  But  the  pinnules  are  twice  as  broad,  roundea  at  the  top, 
marked  by  a  broad  and  deep  medial  nerve,  abruptly  terminating 
in  the  middle  of  the  leaflets,  and  from  which  emerge  in  acute 
angles,  thin  arched,  forked  nervules  as  closely  placed  as  those  of 
Neuropteris  flexuosa  Brgt  The  other  American  species  is  closely 
related  to  Alethopteris  sinuata  Brgt.  A,  nervosa  Brgt.  is  a  com- 
mon species  over  the  whole  extent  of  our  coal  fields.  As  it  is 
generally  found  connected  (though  not  on  the  same  stem)  with 
A.  Sauveurei  Gdpp.  (A.  nervosa  var.  Brgt),  both  forms  are  refer- 
able to  the  same  species. 

Pecopterts  Brgt. — The  identification  of  the  species  of  this  genus 
is  difficult  Here,  as  with  the  SphenopteridecBj  some  species  have 
been  established  on  fructiBcations,  which  are  seldom  found  in 
such  a  state  of  preservation  that  the  form  and  the  position  of  the 
fruit-dots  can  be  ascertained,  and  others  have  been  differently 
named  from  the  branching  of  the  veinlets,  which  differs  in  the 
same  species  according  to  the  position  of  the  leaflets.  Thus 
identical  species  have  received  different  names  or  even  been 
placed  in  different  genera.  The  number  marked  in  the  table 
represents  only  species  of  ours  of  which  the  value  is  ascer- 
tained. Some  of  them  show  apparently  true  American  types. 
Thus,  Pecopleris  Sillimani  Brgt,  P.  Loschii  Brgt,,  P.  Velutina 
Lsqx,,  P.  distans  Lsqx.,  P.  decurrens  Lsqx.,  sjia  Pecopterts  con- 
cinna  Lsqx.,  widely  differ  fix)m  any  European  fossil  Pecopterideoe 
known  till  now. 

Cauhpteris  Brgt — Uniting  Stemmatopteris  Corda,  to  this  genus, 
we  have  at  least  four  distinct  species. 

Stigmaria, — I  think  that  the  varieties  of  Stigmaria  anabathra 
Corda,  described  by  M.  Gdppert,  are  true  species,  being  generally 
found  in  our  coal-fields  at  different  geological  horizons.  The 
five  species  described  as  new  in  the  report  of  the  Pennsylvania 
survey,  may  be  perhaps  reduced  to  three,  but  some  well  charac- 
terized species  have  been  found  since  the  report  was  made. 

SigiUaria  Brgt. — The  distribution  of  this  genus  does  not  ope- 
rate identically  on  the  coal-fields  of  both  continents.  We  have 
few  species  of  the  narrow-costate  Sigillarxce,  more  than  30  species 
of  wnich  are  counted  in  Europe.  We  have  more  of  the  broad- 
costate  forms  and  especially  a  large  number  of  species  belonging 
to  the  peculiar  section  of  the  smooth  or  rather  uncostate  SigiUaruB. 
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In  this  last  section,  three  well  characterized  forms  are  peculiar 
to  our  ooal-fields.  The  one  has  its  surface  stellately  wrinkled 
around  the  scars;  the  second  is  wrinkled  crosswise,  and  the  third 
has  double,  oval,  obliquely-placed  scars  united  by  a  deep  groove, 
and  the  surface  is  beautifully  reticulated  by  narrow  wrinkles, 
obliquely  intersecting  each  other.  The  beautiful  Sigillaria  Schim- 
pert  Ifiox.,  of  which  the  large  scars  have  nearly  the  form  of  an 
e^e,  is  also  a  peculiar  American  form.  The  number  of  our  spe- 
aes,  as  marked  on  the  table,  is  too  small.  About  ten  new  species 
belonging  to  the  Geological  State  surveys  of  Kentucky,  of  Ar- 
kansas and  of  Illinois  are  not  here  counted. 

Syrigodendron  Br^ — The  two  species  described  by  Mr.  Brong- 
niart  are  common  in  America.  I  have  never  seen  any  other. 
Dr.  Newberry  indicates  a  peculiar  species  of  ours  under  the 
name  of  S.  Americanum  Newb. 

Lepidodendron  Stemb. — The  great  number  of  specimens  of 
this  genus  collected  from  the  base  and  the  top  of  the  millstone- 
grit  series  pf  our  coal  measures,  has  afforded  a  good  opportunity 
for  examining  the  development  and  variations  of  the  scars  at 
the  different  stages  of  growth  of  the  trees.  Except  L,  oculatum 
Lsqx.,  which  mi^ht  be  referred  perhaps  to  L.  distans  Lsqx.,  all 
the  new  species  described  in  the  report  of  the  survey  of  Penn- 
sylvania are  well  characterized.  Some  of  them  might  be  con- 
sidered as  American  types.  L.  distana  I^x.,  is  related,  by  the 
distance  of  the  scars  only,  to  Sagenaria  rimosa  Stemb. 

Megaphytum  Artis. — ^A  beautiful  and  large  specimen  of  a  new 
species  of  this  genus  is  preserved  in  the  cabinet  of  the  Geologi- 
cal State  Survey  of  Illinois.  Another  new  species  is  mentioned 
by  Dr.  Newberry  under  the  name  of  M.  discreium  Newb. 

Knorria  Stemb. — The  number  of  American  species  is  appar- 
ently pretty  large ;  but  the  difficulty  of  determining  the  species 
from  specimens  generally  badly  preserved  has  prevented  or  re- 
tarded the  descriptions.  Knorria  imbricata  Stemb.,  is  especially 
common  below  tne  millstone  grit. 

LepidophyUum  Brgt — We  have  already  seven  well  character- 
ized American  species,  and  three  new  and  unpublished  ones. 
The  number  of  peculiar  forms  of  these  scales  or  leaves  of  the 
cones  of  Lepidodendron^  evidently  shows  that  the  large  proportion 
of  species  of  Lepidodendron^  which  have  been  found  in  America, 
cannot  be  considered  as  resulting  from  peculiar  changes  of  the 
same  species,  according  to  the  age  of  the  scars.  LepidophyUum 
hastatum  Lsqx.,  L.  brevi/olium  Lsqx.,  and  L.  plicatum  Lsqx.,  are 
American  types  not  related  to  any  European  species. 

Lepidastrooua  Brgt — ^The  number  of  cones  of  Lepidodendron  is 
extremely  large,  especially  in  the  shales  of  the  first  bed  of  coal 
above  the  conglomerate.    All  the  species  ascertained,  firom  the 
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form  of  their  scales,  apparently  the  only  reliable  specific  char- 
acter for  a  determination,  are  counted  with  Lepidophyllum. 

The  fruits  distributed  among  the  genera  Cardiocarpum  Brgt, 
JRhabdocarpos  Gopp.  and  l^erg.,  Trigonocarpum  Brgt.,  CdrpoliHies 
Stemb.,  are  generally  found  broken  or  flattened  or  divested  of 
their  outer  envelope.  Consequently  the  identification  of  the 
species  is  very  difficult.  The  number  of  these  fruits  dissemi- 
nated in  the  shales  and  in  the  sandstone  of  the  low  coal  of  onr 
American  basin  is  considerable.  They  follow  the  stratigraphi- 
cal  distribution  of  the  genus  Lepidodendron^  though  they  do  not 
appear  in  any  way  related  to  this  genus.  About  twenty  well 
marked  but  undescribed  species  ought  to  be  added  to  those 
counted  in  the  table.  Some  of  them  have  peculiar  forms  with- 
out relation  to  any  European  species.  One  of  the  most  remark- 
able, Rhabdocarpos  arcuaius  Lsqx.,  is  described  and  figured  for 
the  fourth  volume  of  the  Geological  Report  of  the  State  Survey 
of  Kentucky,  under  the  direction  of  Dr.  D.  Dale  Owen. 

Lycopodites  Brgt. — Nothing,  perhaps,  shows  more  evidently 
the  difference  in  the  characters  of  the  coal  flora  of  both  conti- 
nents than  the  scarcity  of  species  of  Lycopodites  and  the  abund- 
ance of  species  of  Lepidodendron^  in  our  coal  measures ;  when  a 
contrary  aistribution  rather  predominates  in  Europe.  Both  the 
genera  are  considered  as  closely  related.  Nevertheless  we  have 
a  single  species  of  Lycopodites^  very  rare  indeed,  since  I  found 
specimens  of  it  only  lately  on  both  the  extreme  limits  of  the 
state  of  Kentucky,  at  the  same  geological  horizon,  viz.,  in  the 
shale  of  coal  No.  IB.  By  its  concave  leaves,  decurrent  and  em- 
bracing at  the  base,  it  differs  from  any  of  the  twelve  European 
species  of  the  coal  yet  described  Dr.  Newbury  has  not  men- 
tioned any  species  of  this  genus  in  his  catalogue. 

Asterophyllites  Brgt. — As  some  species  of  this  genus  are  repre- 
sented by  catkins,  scarcely  if  ever  found  attached  to  the  stems, 
and  of  which  therefore  the  relation  is  obscure  or  unknown,  I 
may  have  counted  as  peculiar  to  America  a  few  species  which 
are  only  fruiting  modifications  of  some  others.  I  consider  those 
fruits  as  male  catkins,  attached  to  large  branches,  while  the  true 
fruit-bearing  catkins,  which  are  much  smaller,  were  apparently 
terminating  the  branchlets ; — a  kind  of  fructification  somewhat 
analogous,  but  in  a  position  contrary  to  that  of  some  pines. 

"Without  including  the  species  of  Dr.  Newbury,  the  table  of 
distribution  shows  that  from  six  hundred  and  fifty-five  species 
of  coal  plants  now  determined ;  more  than  one  hundrea  and 
sixty  are  peculiar  to  America ;  three  hundred  and  fifty  species 
are  known  only  in  Europe ;  and  one  hundred  and  fifty  are  com- 
mon to  both,  it  is  certain  that  future  researches  will  greatly  add 
to  the  number  of  species  common  to  both  continents,  but  as 
much,  also,  to  the  number  of  species  peculiar  to  America.    There- 
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fore,  the  difference  pointed  out  by  the  table,  may  be  admitted  as 
&irly  repieaentinff,  in  a  proportional  manner,  the  general  distri- 
bution m  the  coal  plants  on  both  continents.  The  botanical  re- 
mains of  the  coal-nelds  of  Europe  have  been  carefully  coUected 
and  studied  by  learned  naturalists  for  more  than  a  century,  while 
those  of  America  are  only  beginning  to  be  noticed  by  scientific 
explorers. 

in  the  Introduction  to  the  FossU  Flora  of  the  coal-fields  of 
Pennsylvania,  I  had  already  pointed  out  the  great  analogy  ex- 
isting between  the  plants  now  living  on  the  peat-bogs  of  America 
and  of  Europe.  Admitting  the  peat-formation  of  our  time  as 
being  the  actual  representative  of  the  coal-marshes  of  the  coal- 
epoch,  I  was  led  to  the  conclusion :  that  at  this  last  epoch,  the 
flora  of  both  continents  was  as  different  and  even  more  different 
than  its  representative  flora  is  at  our  tiate.  Thus,  on  twenty-five 
species  of  mosses  growing  on  the  peiiA^gs  and  entering  into 
the  formation  and  coinposition  of  the  peat,  U  single  one  is  peculiar 
to  North  America.  By  extending  my  researches  to  the  South, 
namely  to  the  latitude  of  Norfolk,  in  the  great  Dismal  Swamp 
of  Virginia,  I  found  the  proportion  changed  in  some  manner ; 
but  nevertheless,  the  most  common  forms  of  the  genus  Sphagnum^ 
which  in  Europe  and  North  America  form  the  principal  mass 
of  the  peat,  were  found  there  also,  performing  the  same  work 
in  the  composition  of  the  combustible  matter.  In  the  family  of 
the  Ferns,  out  of  ten  species  growing  on  our  marshes,  five  are 
identical  with  European  species  growing  in  the  same  situations ; 
and  two  more  are  so  closely  allied  to  their  European  coDgeners 
that  in  a  state  of  petrifaction,  they  could  not  be  distinguished 
fix>m  each  other.  Even  now,  in  their  normal  state,  they  are  ad- 
mitted by  some  botanists  as  varieties  only.  Among  the  JuncecBf 
CypercLcecB  and  OraminecBj  twenty-six  species  out  of  forty -one  are 
common  to  both  continents;  and  from  the  other  families,  of  which 
representatives  are  found  on  the  peat-bogs,  twenty-six  species  of 
thirty-one  are  found  in  Europe  and  in  America.  The  likeness  of 
some  species  of  this  section,  peculiar  to  both  continents,  is  still 
remarkable.  Thus,  Larix  Americana  and  Larix  Europoea ;  Nym- 
phcBa  odorata  and  NymphcBa  alba;  Ledum  latifoUum  and  Ledum 
palustre,  Trientalis  Americana  and  Trientalis  Europcea ;  Vaccinium 
macrocarpum  and  V,  Oxycoccos  (many  others  still  could  be  named), 
are  so  nearly  related  that  their  specific  characters  can  be  distin- 
guished only  on  good  and  complete  specimens.  There  are,  indeed, 
on  the  peat-bogs  of  America,  some  peculiar  types  which  are  not 
found  in  Europe :  Xyris  hulbosa^  Taxodium  distichmm,  JSarracenia 
purpurea^  and  a  few  others.  But  it  is  even  so  with  the  plants  of 
the  coal-period  where  we  have  seen  certain  types  peculiar  to  this 
continent    This  peculiarity  serves  only  to  render  the  more  strik- 
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ing  the  analogy  of  distribution  of  the  flora  of  both  epochs.  It 
shows  the  same  degree  of  difference  and  of  analogy.  Some 
species,  even  a  few  types,  peculiar  to  each  country,  tne  greatest 
namber  of  thenji  peculiar  to  America ;  many  identical  species,  and 
especially  many  forms,  so  nearly  related,  that  it  becomes  yery 
dimcult  to  separate  them  by  specific  characters. 

Columbus,  Ohio,  April,  1860. 

(To  be  coDtinaed.) 


Art.  X. — On  an  Oil- Coal  found  near  Pictou,  Nova  Scotia;  and 
the  Gomparative  Composition  of  the  Minerals  often  included  m 
the  term  Coals ;  by  Henry  How,  Prof.  Chemistry  and  Nat 
Hist,,  King's  College,  Windsor,  N.  S. 

The  name  given  to  the  substance  I  purpose  describing  indi- 
cates the  use  to  which  it  is  put^  viz.,  the  manufactare  of  paraf- 
fine-oi],  and  an  inquiry  into  the  association  of  elements  in  the 
minerals  constituting  the  sources  of  this  and  similar  "  mineral- 
oils"  and  in  the  bituminous  coals,  may  possess  some  interest  in 
a  chemical  point  of  view*  As  recrards  the  classification  of  these 
it  is  not  necessary  to  do  more  than  recall  the  attempt  made  a 
few  years  ago  in  courts  of  law,  in  Scotland,  New  Brunswick  and 
Nova  Scotia,  to  decide  what  should  and  what  should  not  be 
called  a  coal.  The  great  array  of  evidence  of  various  kinds 
brought  to  bear  on  the  question  rendered  it  a  very  interesting 
one,  and  it  is  well  known  that  the  opinions  of  the  numerous  sci- 
entific men  consulted  on  these  occasions  were  so  nearly  balanced 
that  the  point  at  issue  was  determined  on  the  commercial,  rather 
than  on  the  scientific  merits  of  the  cases.  It  will  be  remem- 
bered that  the  substances  in  dispute  were  the  Torbane-hill  "coal," 
found  near  Bathgate  in  Linlithgowshire,  Scotland,  and  the  Al- 
bert "  coal,"  occurring  at  Hillsborough,  New  Brunswick.  As  re- 
spects the  former,  the  result  of  the  trial  in  Edinburgh,  in  1858, 
was  that  the  iury  considered  it  to  be  "coal,  in  the  common  sense 
of  that  word;''  and,  as  regards  the  latter,  it  was  decided  at 
Fredericton,  N.  B.,  1852,  and  at  Halifax,  N.  S.,  to  be  also  a 
"coal."  Notwithstanding  these  legal  decisions,  which,  from  the 
conflicting  opinions  of  witnesses,  were  obviously  arrived  at  from 
other  than  scientific  considerations,  the  question  as  to  what  is 
and  what  is  not  a  coal,  must  be  held  to  be  an  open  one  in  those 
sciences  in  whose  province  the  matter  lies;  and  it  will  probably 
long  remain  so,  because  it  was  not  from  the  absence  of  data,  but 
from  differing  interpretations  of  facts  about  which  for  the  most 

Eart  there  was  a  general  accordance,  that  there  arose  the  well 
nown  want  of  unanimity  among  geologists,  mineralogists,  chem- 
ists and  microscopists. 
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this  paper  I  do  not  hope  to  decide  the  question,  but  I  wish 
int  out  as  interesting  facts  the  occurrence  of  true  bitumin- 
oal  in  contact  with  the  Oil-Goal^  and  to  call  attention  to  the 
ive  proportions  of  the  ultimate  elements  in  the  latter  and 
le  before-mentioned  disputed  substances  as  compared  with 
ninous  coals,  as  important  in  explaining  the  different  nature 
leir  products  of  distillation,  and  in.aflfording  support  to 
J  who  do  not  make  one  species  only  of  these  minerals. 
>me  of  the  analyses  whicn  follow  are  published  for  the  first 
;  others,  of  my  own,  relating  to  bituminous  coals,  I  have 
Q  from  among  those  given  in  the  Report  on  Coals  suited  to 
Steam  Navy  of  Great  Britain,  by  Sir  H.  Delabeche  and  Dr. 
fair,  and  those  of  cannel-coals  are  taken  from  sources  here- 
'  indicated. 

be  oil-coal  found  near  Pictou,  N.  S.,  was  first  met  with  by 
3n8  residing  in  the  neighborhood,  early  in  1859,  and  its 
X  locality  is  called  Fraser  Mine.  I  occurs  in  the  coal-meas- 
.  I  am  indebted  to  Henry  Poole,  Esq.,  manager  of  the  Fra- 
kfine^  for  the  following  particulars  relating  to  the  geological 
don,  etc.,  of  the  substance : — 

The  lowest  measures  about  sixty  yards,  on  the  surface,  short 
iie  distance  where  the  oil-coal  crops,  are  composed  chiefly  of 
ag  bands  of  sandstone,  actual  tnickness  not  yet  proved; 
i  shales  with  bands  of  ironstone,  and  Stigmaria  roots  with 
Uaria  stems,  and  a  few  detached  fern  leaves,  in  such  sofk 
e  that  I  have  not  been  able  to  preserve  anv  good  specimens, 
lediately  above  the  oil-coal  is  a  seam  of  bituminous  coal 
It  fourteen  inches  thick.  Where  we  commenced  to  open  a 
B  by  driving  a  slope,  the  oil-coal  was  fourteen  inches  thick, 
at  200  feet  down  at  the  bottom  of  the  slope  the  oil-coal  was 
ity  inches  thick ;  it  has  a  smooth  regular  parting  at  top  next 
coal,  as  also  at  the  bottom  next  to  the  Oil-Batt  below,  but 
Qghout  its  entire  thickness  it  is  of  a  curly  twisted  structure; 
y  of  its  fractures  look  like  the  casts  of  shells,  and  the  sharp 
ss  are  polished  of  a  **  slickensides"  character.  No  fossils  that 
1  aware  of  have  hitherto  been  found  in  the  curly  Oil-Coal. 

Oil-Batt  next  below  is  nearly  two  feet  thick,  of  a  nomogene- 
character  with  a  slaty  cleavage  of  various  thicknesses.     In 

band  two  or  three  varieties  (species?)  of  Lepidodendron 
itifully  preserved  have  been  found,  also  leaves  about  one- 
th  of  an  inch  wide,  and  in  lengths  of  from  four  to  six  inches, 
3h  have  undergone  so  little  change,  that  when  the  damp 
e  was  fresh  split,  they  could  be  removed,  and  were  so' 
tic  that  they  could  be  bent  considerably  without  break- 
At  the  bottom  of  the  slope  another  thin  seam  of  curly 
IJoal  has  appeared  of  a  few  inches  in  thickness,  but  is  not 
ked  at  present.    In  the  roof-coal  were  found  pieces  of  de- 
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cayed  wood  very  little  changed,  which  I  consider  a  great  cu- 
riosity. On  M'Lellan's  Brook  shale  is  above  the  Oil-Coal,  and 
Oil-Batt  below  in  which  have  been  found  Lepidodendra  and  ap- 
parently molar  teeth  with  three  &ngs,  flattened  modiola  shells, 
and  spines  or  small  fish-teeth.  The  Oil-Batt  has  been  found  in 
several  places  without  the  curly  band  or  so-called  Oil-CJoal.  Two 
thousand  tons  of  Oil-Coal  have  been  raised  (Dec.  1869)  at  the 
Fraser  Mine." 

The  Oil-Coal  varies  in  color  from  brown  to  black,  is  dull  where 
not  polished  as  just  mentioned,  has  a  reddish-brown  lustreless 
streak,  its  powder  is  dark  chocolate  colored,  it  is  very  tough  and 
breaks  at  last  with  a  hackly  fracture,  its  specific  gravity,  in 
mass,  after  the  vessel  of  water  containing  it  had  been  in  an  ex- 
hausted receiver  =1'108.  It  takes  fire  very  readily,  and  when 
removed  from  the  lamp  still  burns  for  some  time  with  a  brilliant 
smoky  flame,  and  flaming  melted  fragments  continually  drop 
from  it  in  a  truly  characteristic  manner.  Ignited  in  coarse  pow- 
der in  an  open  crucible  it  gives  off  abundant  smoke  and  flame, 
then  seems  to  boil  quickly,  and  a  "  coke"  is  left  of  the  bulk  of 
the  original  material,  and  showing  when  turned  out  a  complete 
cast  of  the  interior  of  the  crucible.  The  ash  of  the  "coke"  is 
grey,  and  consists  mainly  of  silicate  of  alumina,  at  least  no  lime 
or  a  mere  trace  is  dissolved  by  acid,  while  some  alumina  is 
taken  up  and  a  great  deal  of  solid  remains  undissolved.  The 
powdered  Oil-Coal  digested  with  benzine  and  with  ether  does 
not  more  than  sensibly  color  these  fluids,  but  some  residue  re- 
mains on  evaporation  m  each  case. 

The  bituminous  coal  occurring  with  the  oil-coal  had  the  usual 
characters  belonging  to  its  species ;  it  was  black,  brilliant,  and 
very  brittle.  The  proximate  analyses  of  the  two  are  placed  side 
by  side :  and  it  will  at  once  be  obvious  that  they  contrast  very 
strikingly. 

Oil-coaL  Bitnm.  cotL 

Volatile  matters,    -       •        •       66*66  88*58 

l^ed  carbon,     ....    26*28  62*09 

Ash, 8*21  4*88 

100*00  100*00 

The  following  is  the  ultimate  analysis  of  the  Oil-Coal,  for  which 
I  am  indebted  to  Mr.  Slessor,  assistant  to  Prof.  Anderson  of 
Glasgow,  whose  aid  I  requested  from  want  of  the  necessary  ap- 
paratus: 

Carbon, 80*96 

Hydrogen,       -       - 10*16 

Kitrogeno  (bjloas), 0*68 

Aflh  (as  aboye), 8*21 

100-00 
a  with  oxjgen  and  ■alphv? 
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The  Oil-6att  appears  to  be  decidedly  a  sbale,  and  a  Bpecimea 
from  Bear  Brook,  Fraser  Mine,  gave  these  results : 

Volatile  DuUen, 30  65 

Flxad  ckrboD, lO'SB 

Adi, B8-47=100'O0 

I  proceed  to  compare  the  Torbane  Hill  mineral,  and  the 
"Albert  coal."  A  specimen  of  the  former,  examined  at  the 
time  of  the  trial  before  mentioned,  in  1853,  gave  me — ' 

TdatUa  matten,        7111  Owbon,  68-00 

riaad  owboD,  1'6fi  HTdrogcii,         SSS 

Alt,  Sl-lB=3lOOOO  Nitro^,  0-06 

Sulphur,  <yiO 

Oljgen,  S-99 

AJi,  81'18=10(K)0 

Id  a  ncent  examination,  a  specimen  of  "Albert  coal"  gave: 

Tolatila  mattan,        H'SS  Ovbon.*  S7-3S 

KxadmriMD,  W-44  HTdrogeo,  S-6S 

Aik,  O-lTslWHW         NitrogeD,  lU 

A«h,  0-17 

Oxygen  and  8,     1-21=10(KI0 

These  reflolts  I  place  in  a  table  with  corresponding  data  ob- 
tsined  &om  bituminous  and  cannel  coals,  the  specific  gravities 
of  the  substances,  and  the  ratio  of  carbon  to  hydroeea  as  calcu- 
lated diiectlj'  &om  analysis,  with  the  authoritj  for  the  numbers. 
The  first  7  amdyses  are  from  the  Beport  on  Coals  by  Sir  H. 
Delabeche  and  Dr.  Playfair,  1848,  and  Memoirs  G-eol.  Survey, 
voL  ii ;  the  8th  and  9th  from  Miller's  Ohemistiy,  iii,  p-  201,  and 
the  10th  from  Report  of  Trial  on  Torbane  Hill  "  Coal,"  Edin- 
burgh, 1853 ;  the  11th  has  not  been  heretofore  published. 
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In  this  table  we  observe  in  the  first  place  the  resemblance  of 
the  last  three  substances  in  having  a  density  much  below  that  of 
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all  the  others,  and  secondly,  that  in  all  the  bitamiDOtis  coals  but 
one  the  volatile  matters  are  considerably  less  in  amount  than  the 
fixed  carbon,  while  in  the  cannel  coals  this  is  also  the  case  with 
one  of  the  two  whose  proximate  analyses  are  given ;  as  regards 
the  other  we  see  that  it  contains  a  large  percentage  (=11*761) 
of  N  and  0  which  would  of  course  be  included  as  "  volatile 
matters,"  and  in  the  last  three  substances  the  volatile  matters 
greatly  exceed  the  fixed  carbon.  It  is  well  known  that  in  dis- 
cussions on  the  chemical  nature  of  coals,  etc.,  much  stress  is  laid 
on  the  relative  proportions  of  these  products,  and  also  on  the 
ratio  of  carbon  to  nvdrogen,  but  it  appears  to  me  that  an  im- 
portant element  in  tlie  calculation  has  generally  been  omitted, 
or  has  not  received  due  attention ;  I  allude  to  the  quantity  of 
oxygen  present,  which  of  course  can  only  be  found  by  ultimate 
analysis.  It  is  constantly  stated  that  the  gas  and  oil-producing 
value  of  a  coal  is  indicated  by  the  weight  lost  in  coking,  but 
this  is  obviously  true  only  to  a  certain  extent,  and  indeed  is  in 
some  cases  clearly  untrue,  for  if  we  do  not  take  into  considera- 
tion the  eflFect  of  oxygen  present  we  cannot  make  a  just  com- 
parison of  the  chemical  nature  of  the  substances,  nor  find  the 
ratio  of  C :  H,  neither  can  we  give  the  real  gas  or  oil  value,  when, 
as  above,  from  eight  to  ten  per  cent  of  what  is  generally  sup- 
posed to  be  carbon  and  hvdrogen  is  really  oxygen  with  nitrogen. 
If  for  example  we  consider  the  effect  of  the  oxygen  in  the  com- 
position of  the  substances  given  in  the  table  we  shall  see  the  last 
three  present  such  differences  from  the  others  as  to  strengthen 
the  position  of  those  who  decline  calling  them  *  coals.'  Limit- 
ing our  view  to  the  cannel-coals,  which,  as  seen  above,  exhibit 
the  ratio  of  C :  H  apparently  equal  or  nearly  so  to  that  in  the 
substances  in  question,  we  observe  that  they  all  contain  much 
more  oxygen,  and  if  we  deduct  the  equivalent  quantity  of  H 
in  all,  as  is  theoretically  necessary  for  arriving  at  the  heating 
power,  we  shall  find  this  similarity  greatly  lessened ;  as  thus. 

Ratio  of  C :  n  after  dedaetlDg  Hs=0. 

Caimel  coal  from  Wigao,  100 :   5*65 

"         **      Lesmahagow*  100:   8*71 

«*         «      Capledrae,  100:10-06 

Mineral  "      Torbane  Hill,  100:12*48 

*  ••      Hillsborough,  100:1085 

"  **      FraserMioe,  100:12*48 

The  last  three  substances  should  prove,  theoretically,  the  ex- 
cellent *  Oil-Coals'  they  are  known  to  be.  Of  course  the  practi- 
cal yield  of  oil  will  vary  according  to  the  manipulation,  the  per- 
fection of  the  manufacturing  processes  and  the  quality  of  sam- 
ples employed,  but  the  following  statement  of  the  comparative 

*  After  anowiog  two  per  cent  fernitrogeih 
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tmoants  of  oil  afforded  by  some  of  the  above  mdkj  be  taken  as 
a  good  illustration  of  the  point  brought  forward  in  this  paper. 
I  am  indebted  for  these  details  to  H.  Poole,  Esq. : — 

In  Scotland  the  Lesmahagow  cannel  coal  gives  40  gallons 
cmde  oil,  and  32  gallons  rectified  oil  per  ton. 

At  M'Lellan  Brook  the  Fraser  Oil-Coal  gives  40  gallons  cmde 
oil  per  ton. 

At  Coal  Brook  the  Fraser  Oil-Coal  and  Oil-Batt  together  give 
5S  gallons  per  ton. 

At  M'Collook  Brook  the  Fraser  Oil-Coal  gives  77  gallons  per 
ton. 
The  "Albert  coal"  gives  100  gallons  per  ton. 
The  "  Torbane  Hill  coal"  gives  125  gallons  per  ton. 
And  some  picked  samples  of  Oil-Coal  from  Fraser  Mine,  tried 
in  Boston,  U.  S.,  gave  no  less  than  199  gallons  of  oil  per  ton. 

Windnr,  Nora  Sootia,  Maj,  1860. 


Art.  XI. — The  Cheat  Auroral  Exhibition  of  Aug.  28^  to  Sept  ith^ 
1859  ;  and  the  Geographical  Distribution  of  Auroras  and  Thun* 
der  storms, — 5th  Abticle.    By  Prof.  Elias  Loomis. 

Since  the  publication  of  our  former  articles  on  the  great  au- 
rora of  Aug.  28th  to  Sept.  4th,  we  have  received  some  additional 
observations  which  we  here  subjoin. 

1.  Extract  from  a  Journal  of  the  weat/ier  in  Swedish  Bothnia,  (lat. 
67°  N.,  Jong.  22®  E.),  by  Robert  Rawlinson,  copied  from  the 
London  Times  of  Oct.  5. 

Aug.  27-28.  Morning  gloomy ;  clouds  gray  and  electric  look- 
ing; a  sort  of  dense  "Noah's  Ark"  sky. 

Aug.  28.  Night,  heavy  rain. 

Aug.  29.  Night  bright  and  clear,  but  bitterly  cold ;  ice  a  quar- 
ter of  an  inch  thick  round  tent. 

Aug.  30.  Day  fine ;  sun  very  hot.    No  observation  at  night. 

Aug.  31.  Day  fine,  clear  and  calm.    No  observation  at  night. 

Sept  1.  Morning,  heavy  clouds  showing  fpr  wet. 

Sept  2.  Heavy  thunder  storm  at  night,  vivid  lightning  and 
delages  of  rain. 

Sept  3.  Morning  cloudy ;  thick  mist  over  forest 

Sept  4.  Morning  cloudy ;  heavy  dew  in  night,  thick  fog. 

Sept  5.  Cloudy,  but  fine. 
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2.  ObaervoHona  at  SL  PelerAurg,  Ruatia,  (lat  69°  W),  ami  '^      m 
eated  by  Prof.  A.  T.  KtJPFFEE,  IXrector  of  the  OaOral  I*i  ^ 

Observatory. 
From  Aug.  28th  to  Sept.  4tb,  1869,  the  distnrbancea  d  ^J^~ 

magnetic  iostruments  at  St  Petersbui^  were  veiy  rsnudb' 

not  only  for  their  extent  bat  for  tb^r  long  contiiiiuiiioe.    '. 

magnetic  observations  are  ordinarily  made  ever;  hour,  \Kdi. 

the  preceding  days,  observations  were  made  every  five  intB^-^„,--; 

We  have  not  room  to  publish  these  observations  entire^  boki 

following  table  exhibits  the  moat  remarkable  defledioiui  of  ^' .  ^ 


The  north  pole  of  the  unifilar  magnetometer  moves  t 
the  east,  when  the  numbers  of  the  scale  increase.     The  nlDQ^^^ 
one  division  of  the  scale  is  26"'3.  -^*^. 

When  the  nambera  on  the  scale  of  the  bifilar  msgnetomaM^ 
increase,  the  magnetic  intensity  increases.  The  valne  of  one  A^h 
vision  of  the  scfSe  is  00001  of  the  total  intensity. 

In  these  observations  the  day  is  supposed  to  b^n  at  noon. 
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From  the  preceding  observations  we  see  that  the  range  of  the 
magnetometers  for  each  day  was  as  follows : 


Unifilar  oMfMUMneier.                                  BiAlar  mafnetomtier. 

1 

d          d        d                      \              d            d          d 

1  AnjT.  28 

From  10a  to  19a  =«  90  :»  39'  a7",From  106*7  to  4ao  =s3i3-3a=*o3i 

i  Aug.  39 

44      ^  4t  j2q.5_.,3q.5,_.  5^  ,2 

"     66  5  "  3ai*a=a54-7=*025 

Sept    1 

"        0"  601 -5=560  r5=a63  39 

"       0     "  4190=419*0^043 

Sept   a 

*•        0  "  a4a   s=a4a  =5107  44 

"       0     "  571-5=571  •5ss=-o57 

Sept.   3 

••      44''  i58  — ii4  =  49  58 

"          0       **   275    =B375     a3'037 

8^  4 

**            79  "     180      =«IOI       BS    44     16 

"     133       "    357    =l35    srs«Ol3 

It  should  be  remarked  that  in  the  preceding  table,  0  indicates 
that  the  magnets  passed  beyond  the  range  of  their  scales;  so 
that  we  can  only  conclude  that  on  Sept  Ist  and  2nd  the  range 
of  the  magnets  certainly  exceeded  the  values  here  given. 

8.  Observations  at  Oatherinenburg^  Russia  (lat.  56°  50',  long.  60** 
84'  E.),  communicated  by  Prof.  A.  T.  Kupffer. 

The  following  observations  are  arranged  in  the  same  manner 
as  those  from  St.  Petersburg.  The  value  of  one  division  of  the 
nnifilar  scale  is  33"*4.  The  value  of  one  division  of  the  bifilar 
scale  is  0*0001  of  the  total  intensity. 


Hoar. 

UoifiJar.         Bifilar. 

• 

September  Ist 

A 

0 

3 

6 

13 

18 

496-0 
4900 
5o7-5 
5io-3 
535o 
580-0    1 

3o8*5 
3ii-6 
3i9*o 
33 1 -0 

330-3 
30I*0 

Hoar. 

Unifilar. 

h 
33 

33 

off  Bcale 
off  scale 

Bifilar. 

off  8cale 
i8o-o 


September  2Dd. 
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t  Observations  at  Barnaul,  Russia  (lat.  53°  20',  long.  88"^  27'  E.), 
communicated  by  Prof.  A.  T.  Kupffer. 

The  value  of  one  division  of  the  unifilar  scale  is  32"'8.    One 
division  of  the  bifilar  scale  =0-0001  of  the  total  intensity. 
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C.  OiMrvcttiona  at  Nerlckimk,  Rtaaia,  (lat  61°  18',  long.  119°  %V 
K),  communicated  bt/  ProC  A.  T,  Kupfpeb. 
The  value  of  one  division  of  the  unifllar  scale  is  SS"*8.    One 
division  of  the  bitllar  scale  =0-0001  of  the  total  intensitj. 
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6.  OftserwKions  ai  AOieru,  Greece ^t  87°  680,  *y  ^-  ^-  L-  Schmidt, 

Director  of  the  Observatory.     (CoDimunicated  through  B«v.  Mr. 

King,  Am.  Missionary  at  Athens.) 

The  aurora  was  not  seen  at  Athens  Aug.  28th  and  29th.  Both 
evenings  were  very  clear  and  atill,  especially  Aug.  28th.  Aug. 
29th  from  7''  to  8''  F.  M.  some  clouds  were  seen  in  the  west  over 
the  Morea.  Aug.  30-Sl  wan  likewise  clear,  with  a  very  few 
small  clouds.  Aug.  Slst,  in  the  evening,  lightning  in  the  N.W. 
Sept  Ist,  evening,  partly  clear,  partly  cloudy,  witn  lightmngia 
the  west. 

Se|>t.  2(1,  7^  15"  A.  M.,  beginning  of  a  stonn  from  the  west, 
rnin  and  thunder;  at  S^^  SH-  a.  m,  rain,  hail  and  lightning. 
From  noon  to  12''  40™  P.  m„  violent  shower  from  the  west 
Tlipn  became  clear  with  Nunshine.  The  evening  was  clear,  and 
in  tlie  iiortli  there  Bjijieared  a  dark  bank  of  ordinary  cloud  (not 
the  dark  sfgment  of  the  aurorii),  above  which,  from  T>  80«  p,  U. 
Ui  8  p.  M.,  was  seen  a  fine  aumra  of  a  carmine  red  color.  The 
cloud  bank,  which  extended  60°  in  azimuth,  was  elevated  some- 
what iihove  the  horizon,  feo  that  stars  were  seen  beneath  it.  The 
c«?ntre  of  the  auroral  li^lil  was  not  in  the  north,  but  N.N.W. 
On  the  west  it  was  bounded  by  Cor  Caroli,  and  on  the  east  by 
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I  Pemei.  No  streamen  or  flactuations  of  light  were  observed. 
By  10  p.  ic  the  cloud  bank  had  disappeared,  the  auroral  light 
having  disappeared  previously. 

Sept.  8d«  The  entire  day  was  clear;  and  at  4  P.  H.  I  went 
on  board  a  steamer  for  Syra.  From  7i-8  P.  M.^  near  the  island 
Egina  I  saw  in  the  north  and  northwest  the  carmine  red  light  of 
an  aurora.  From  9^10^  p.  M.,  near  Cape  Sunium,  a  faint  trace 
cf  the  aurora  was  still  seen ;  but  no  dark  segnaent,  streamers  or 
of  light 


7.  Obaervaiions  cU  Chmp  Simeahmoo^  Waahiiwhn  Jhritorv,  (lat 
49^  long.  122**  80'  Vv.)^  by  Archibald  Campbell,  Cbmrnw- 
sioner  of  N.W.  Boundary  Survey^ 

At  8  p.  M.  Aug.  28,  1859,  a  difRised  light,  without  definite 
form,  was  observed  a  little  east  of  north,  covering  about  one- 
fourth  of  the  heavens,  which  gradually  increased  to  the  west, 
sending  across  from  east  to  west  an  arcn  of  a  whitish  color,  the 
trch  itself  being  much  brighter  than  the  circumjacent  light. 
This  arch  remained  visible  until  2  A^  M.  At  9^  25^  P.  M.  strongly 
marked  rays  became  visible,  which  rising  ih>m  the  horizon  con- 
verged to  a  point  on  the  arch  a  little  south  of  the  zenith,  and  in 
this  posittoB  remained  visible  about  one  houn  The  rays  in  the 
northwest  were  of  a  pink  color,  those  in  the  southeast  were  pur- 
ple, alternately  brrghtening  and  fkding  to  a  whitish  color.  At 
midnight,  all  disappeared  except  the  arch,  and  at  intervalR  un- 
dalating  flashes  of  light  appeared,  not  visible  longer  than  three 
seconds.  Occasionally  streamers  shot  up  from  the  horizon,  the 
lower  part  disappearing  before  the  upper  part  had  reached  the 
zenith.  Sometimes  these  streamers  were  broad  at  the  horizon, 
and  came  to  a  point  near  the  zenith,  and  sometimes  the  reverse. 
The  arch  before  mentioned  was  easily  identified,  and  was  still 
visible  at  2''  A.  M.,  and  probably  remained  so  until  daylight, 
which  at  that  season,  in  this  latitude,  occurs  not  long  after  that 
time.  This  arch  was  situated  very  little,  if  any,  to  the  south- 
ward of  the  zenith^  and  was  the  limit  of  all  light  in  that  direc- 
tion. The  light  was  sufficiently  intense,  between  11  and  12 
o'clock,  to  enable  a  person  to  read  the  ordinary  print  of  a  news- 
paper. Aifter  the  aurora  was  fully  formed,  it  remained  stationary, 
and  did  not  move  either  to  the  west  or  east.  At  midnight,  the 
barometer  stood  at  30'13 ;  ext^nal  thermometer  64**  F. 

August  29th  a  faint  diffused  li^ht  was  seen  in  the  north  at 
9  p.  If.,  and  was  still  visible  at  mianight. 

Aurast  30th  a  similar  light  was  first  seen  at  8^  P.  M.  and  was 
still  visible  at  midnight.  No  observations  were  made  after  mid- 
night There  was  no  exhibition  of  the  auroral  light  at  this 
place  firom  Aug.  31st  to  Sept.  4th. 
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The  view  of  the  northern  horizon  at  this  place  ia  cut  off  by  a 
dense  forest  of  firs,  and  the  sight  of  the  heavens  in  that  direc- 
tion is  some  5  or  6  degrees  above  the  horizon. 

8.  Observations  at  Hamilton,  C.  W.  (lat  43^  16'  N.),  by  Dr.  J. 

HUBLBUBT. 

Answers  to  the  questions  in  our  first  article,  vol.  xxviii,  p.  408. 

1.  On  the  28th  of  August  the  skv  was  overcast  by  a  dark 
sombre  cloud-like  substance,  but  which  was  not  cloud  as  the 
stars  could  be  seen  through  it.  There  was  no  dark  segment 
resting  on  the  northern  horizon,  but  one  was  seen  at  the  south 
between  8  and  9  p.  m.  rising  8°  or  10°  in  the  centre.  Sept  1st 
between  8  and  9  P.  m.  this  dark  segment  was  well  defined  at  the 
north,  with  an  altitude  of  about  10**,  and  skirted  the  horizon 
fully  120°.  At  1  A.  M.  Sept  2d,  an  unusually  large  segment 
was  distinctly  defined  at  the  south,  where  it  rose  fully  15°  in  the 
centre,  and  stretched  over  180°  of  the  horizon. 

2.  At  8  P.  M.  Aug.  28th,  and  from  1  to  8  A.  M.  Sept  2d,  the 
streamers  of  the  aurora  converged  to  a  point  a  little  east  of  the 
meridian,  and  15°  or  ^0°  south  of  the  zenith,  forming  a  brilliant 
corona. 

8,  Aug.  28th,  both  in  the  southwest  and  southeast  there  was 
a  dark  red  spot  about  14°  in  breadth,  and  extending  from  alti- 
tude 85°  to  alt  55°.  Both  spots  presented  the  same  appearance, 
and  hung  in  corresponding  parts  of  the  heavens  east  and  west 

4.  At  1  A.  M.  Sept  2d,  the  whole  of  the  southern  half  of  the 
sky  was  lighted  up,  resembling  the  sky  at  late  dawn. 

5.  On  the  night  of  Aug.  28th,  the  most  frequent  and  conspicu- 
ous color  was  red  and  its  different  shades.  The  aurora  of  Sept 
1st  was  scarcely  at  all  marked  with  anv  of  these  colors.  The 
light  was  chiefly  white,  resembling  the  dawn  just  before  sunrise. 

6.  The  aurora  of  Aug.  28th  was  most  brilliant  at  8  P.  M.  It 
was  also  very  brilliant  at  1  and  3  A.  M.  Aug.  29th.  The  aurora 
of  Sept  2d  was  most  brilliant  at  1  a.  m. 

9.  Observations  at  Some,  K  Y.  (lat  48°  18'),  by  Mr.  Edwabd 

Huntington. 

During  the  auroral  display  on  the  evening  of  Sept  2d,  there 
was  a  very  rapid  and  incessant  flashing  of  white  light,  like 
waves  running  up  to  the  corona,  \he  light  being  intermitted  for 
some  seconds  after  the  passage  of  each  wave,  and  the  next  wave 
pursuing  the  same  course,  and  following  certain  curvatures  which 
remained  constant  for  a  considerable  time,  perhaps  half  an  hour. 
There  was  a  succession  of  waves  flashing  up  from  a  point  in  the 
northwest,  where  the  effect  was  as  if  a  luminous  fluid  were  in 
its  course  passing  through  a  narrow  strait^  from  which  it  issued , 
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•zpanding  like  «at«r  violently  forced  through  a  narrow  passage 
OQt  upon  a  broad  level  area,  and  being  at  the  same  time  some- 
what deflected  from  ita  former  course.  Fig.  1  is  designed  to 
convey  some  idea  of  tiiia  appearance. 


fifoa  another  point  nearly 
in  the  east,  there  was  a  sncoes- 
oon  of  waves  of  light,  directed 
to  a  point  north  of  the  corona, 
hot  taming  suddenly  into  it 
nearly  at  a  right  angle  with 
their  former  course,  tne  light 
disappearing  after  the  passage 
of  each  wave,  and  being  re- 
lieved af^r  a  short  interval  in 
precisely  the  same  form.  Fig. 
2  is  designed  to  give  some  idea 
of  this  appearance. 


10.  Obscrvaiuma  at  Cleveland,  Ohio  Qat.  41°  3X'),  6y  Capt.  B.  A. 
Stanarii. 

Aug.  28th,  at  S""  30"  P.  M.,  the  aurora  began  to  show  itself, 
lighting  up  the  northern  sky,  rising  towards  the  zenith,  in  a  broad 
bdt  of  luminous  haze  of  about  40°  in  width,  the  southern  edge 
starting  a  little  to  the  westward  of  the  star  Arcturus,  and  run- 
ning through  the  head  of  Hercules,  a  little  south  of  Alt-iir  in 
Aquila,  through  the  head  and  neck  of  Pegasus.  The  eastern 
end  was  bright  enongh  to  light  up  the  edges  of  the  detached 
masses  of  cumuli  that  were  driving  over  from  the  north.  In  the 
zenith  and  the  western  end  it  was  of  moderate  brightness. 

At  9  P.  M.  another  belt  began  to  rise  up  in  the' north,  and  as 
the  convex  edge  attained  a  height  of  about  40°  it  began  to  shoot 
out  long,  attenuated,  bright  rays,  close  together,  moving  slowly 
to  the  westward,  and  reaching  to  the  zenith.  Near  the  convex 
edge  they  were  of  a  bright  yellow,  changing  as  they  shot  up  to 
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orange,  and  near  the  zenith  to  a  bright  red,  the  middle  and  lower 
ends  remaining  yellow  and  orange.  As  the  fiery  points  of  the 
rays  shot  into  the  broad  belt  overhead,  which  had  still  remained 
like  a  belt  of  luminous  haze  or  fog,  the  whole  thing  was  changed 
in  an  instant  into  a  bright  red  color,  deepening  as  it  neared  the 
eastern  horizon,  to  a  bright  crimson,  and  at  the  western  end, 
near  the  star  Arcturus,  into  a  bright  scarlet,  gradually  growing 
fainter  in  the  zenith,  and  increasing  in  brightness  nearer  the 
horizon. 

At  9**  15"*  P.  M.  it  resolved  itself  into  converging  rays.  The 
zenith  at  that  time  was  covered  by  a  massive  cloud,  covering  the 
point  where  the  rays  would  meet,  which  must  have  been  near 
the  star  fi  Cygni. 

At  9^  30™  P.  M.  the  whole  had  disappeared,  except  a  steady 
white  light  in  the  north,  very  bright,  forming  a  curve  fironf  the 
western  edge  of  Bootes,  through  Gepheus  and  Perseus.  The 
northern  horizon  was  too  clouded  the  whole  time  to  see  anything 
near  it. 

Sept  2nd,  at  7^  45°>  P.  M.,  the  northern  lights  began  to  show, 
forming  a  low  narrow  arch  extending  from  the  N.  W.  to  N.  E., 
the  lower  edge  about  10^  in  height,  well  defined,  of  moderate 
brightness,  and  remaining  without  perceptible  change  until 
gh  45in  p.  ]£,^  when  bright  vertical  rays  shot  up  simultaneously 
the  whole  length  of  the  arch,  of  an  exceedingly  bright  white 
color,  with  no  perceptible  motion  E.  and  W.  Snooting  slowly 
up  towards  the  zenith,  at  an  altitude  of  about  45^,  they  began 
to  change  color  rapidly,  varying  from  white,  yellow,  orange, 
and  at  the  upper  ends  red ;  diffusing  a  soft  pink  color  over  the 
northern  sky  at  an  altitude  of  about  45*^.  At  9  P.  M.  they  grad- 
ually disappeared,  the  arch  was  broken  up,  leaving  some  irregular 
white  blotches  in  the  north,  which  faded  away  and  disappear^ 
altogether.  Then  commenced  a  series  of  quick,  sudden  flashes 
of  undefined  light ;  here  and  there  in  the  north,  scimetars  bear- 
ing a  strong  resemblance  to  heat  lightning,  sometimes  in  unde- 
fined rays,  and  sometimes  in  undefined  shimmering  light. 

This  continued  until  9"^  45"  P.  M.,  when  a  douole  arch  was 
formed  of  two  narrow  belts  of  light  about  15**  in  height,  running 
from  Canes  Venatici  to  the  southern  edge  of  Perseus,  the  bright 
star  Capella  shining  through  the  narrow  black  space  between  the 
two  arches. 

At  9**  55"  P.  M.  bright  rays  suddenly  shot  up  in  quick  sncces- 
sive  flashes  from  the  lower  through  the  upper  arch,  reaching 
nearly  to  the  zenith,  and  moving  slowly  to  west  until  they  reach- 
ed the  constellation  Corona  Borealis,  lighting  up  the  north  west- 
em  sky  with  yellow,  orange  and  red.  After  tne  last  rays  from 
the  east  had  passed  the  Pole,  there  commenced  a  sudden  flashing 
of  horizontal  wavy  bands  &om  the  upper  arch  towards  the  zenith. 
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At  lO**  IQb  p.  m.  the  rays  and  arches  disappeared  and  the 
northern  aky  seemed  to  be  covered  with  a  steady  white  light, 
with  horizontal  wayy  bands  of  dark  haze  rolling  up  in  quick 
inocession,  and  vanishing  as  they  attained  an  altituoe  of  about 
60^  continuing  until  10*^  80*  P.  ir.  and  gradually  fading  away. 

IL  Oioervaiums  at  Fort  Bridget,  Utah  Ter.  (lai  41*'  14',  long. 
110^  9&%  by  Kjbtley  Btland,  Assist.  Surgeon  U.  S,  Army. 

Sept.  Ist^  1859,  a  brilliant  aurora  was  seen  at  this  place.  It 
was  nrst  observed  about  11  P.  M.  and  attained  its  greatest  bril- 
liincy  before  midnight  It  extended  from  the  uortheaf  tern  ho- 
rizon to  the  southern  horizon,  and  was  in  fact  a  Borealo-Austral 
Aurora.  Generally  the  light  assumed  the  form  of  spikes  and 
bars,  but  high  above  the  horizon  in  the  northeastern  sky  was 
a  large  blotch  or  spot,  whose  diameter  was  perhaps  three  times 
that  of  the  constellation  Orion.  This  blotch  was  of  a  deep  crim- 
son color,  and  remained  for  a  considerable  time  unchanged  in 
form,  color  or  intensity,  and  faded  gradually  away.  In  the  oth- 
er portions  of  the  aurora  the  light  appeared  to  spout  from  the 
horizon,  in  the  shapes  already  namea,  frequently  reaching  the 
zenith,  and  was  of  great  brilliancy.  It  appeared  to  flow  gradu- 
ally from  N.N J!,  to  the  southern  sky. 

12.  Observadons  made  at  Oantonment  Burgvnn,  New  Mexico  (lat. 
86"*  21',  long.  105^  42'),  by  W.  W.  Anderson,  Assist.  Surgeon 
U.  &  Army. 

A  member  of  the  guard  mounted  Sept.  1st  observed  a  light 
reflected  from  the  clouds  on  that  night  about  10  P.  M.  as  he  was 
walking  poet,  the  clouds  having  probably  just  then  thinned  out 
or  broken  away  a  little.  No  other  member  of  the  guards  from 
Aug.  28th  to  Sept.  5th  saw  anything  unusual  during  the  inter- 
vening niffhts.  By  reference  to  the  Meteorological  Register  I 
find  that  the  weather  was  cloudy  during  the  whole  time  that  the 
aurora  was  visible  elsewhere.  There  was  rain  on  the  last  four 
days  of  August,  and  also  on  the  1st,  2nd  and  4th  of  September. 

The  exhibition  was  witnessed  at  Taos,  about  ten  miles  north 
of  us,  by  persons  residing  there,  but  was  not  observed  with  suf- 
ficient attention  to  enable  them  to  answer  any  of  your  questions 
with  accuracy.  A  physician,  Dr.  Ferris,  who  arrived  at  Taos 
from  Pike's  reak  during  the  fall,  states  that  he  was  in  the  South 
Park  at  the  time,  and  thinks  that  it  was  on  the  night  of  the  28th 
of  August  that  the  Aurora  was  observed  by  him.  He  saw  it 
but  one  night.  Streamers  were  seen  to  converge  to  the  zenith 
about  10  P.  M.,  but  the  aurora  was  not  seen  in  the  southern  half 
of  the  heavens.  The  light  was  like  a  large  fire  in  the  distance, 
so  that  at  first  it  was  thought  to  be  an  extensive  fire  on  the 
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mountains.  The  aurora  exhibited  sudden  flashes,  and  there 
were  pulsations  like  waves  of  light  rushing  up  from  the  horizon. 
I  have  been  told  that  Capt.  John  G.  Walker,  of  the  Rifle  fig- 
ment, wrote  a  description  of  the  aurora  as  it  appeared  at  Fort 
Defiance  (lat.  85°  44'),  where  it  is  said  to  have  been  very  brililant 

• 

18.  Observations  at  the  Sandwich  Islands  (lat  20**  N.,  long. 
157°  W.),  Jrom  the  Pacific  Commercial  Advertiser. 

The  Advertiser  of  Sept  8th,  1859,  states:  "There  was  qtute 
a  display  of  the  Aurora  a  few  nights  since,  visible  at  Honoltila. 
Broad  tiery  streaks  shot  up  into  and  played  among  the  heavcQi, 
almost  as  beautifully  as  those  which  are  sometimes  seen  in  more 
northern  climes." 

The  Advertiser  of  Sept  17th  contains  the  following  letter 
from  S.  E.  Bishop,  dated  Lahaina,  Sept  9th.  "Your  statement 
that  the  Aurora  was  seen  in  Honolulu  enabled  me  to  account 
for  the  phenomenon  I  observed  here  a  few  nights  since.  'At  10 
p.  M.  I  noticed  a  bright,  unsteady  crimson  glow  upon  the  sky, 
extending  from  N.  E.  to  N.,  and  about  35°  of  altitude.  It  re- 
sembled the  reflection  of  a  great  conflagration  at  twenty  or  thirty 
miles  distance,  and  I  attributed  it  to  heavy  fires  on  the  other 
side  of  the  mountain.  I  was  puzzled  however  by  the  fiswjt  that 
the  clouds  which  rested  on  the  mountain  did  not  give  the  slight- 
est reflection  of  the  supposed  fire.  Moreover  the  light  was  &r 
too  pure  and  rich  a  crimson  to  have  been  caused  by  a  fire. 

14.  Observations  at  Porto  Rico^  West  Indies  (lat.  18°  N.),  by 
M.  du  CoLOMBiER,  from  Ulnsiitut  of  FA.  1st,  1860. 

Having  awakened  at  2*»  80™  A.  M.,  Sept  2nd,  I  was  greatly 
astonished  to  see  my  windows,  which  looked  towards  the  north, 
brightly  illumined  by  a  brilliant  purple  light.  Bising  imme- 
diately, I  perceived  that  this  light  proceeded  from  a  magnificent 
aurora,  which,  according  to  the  testimony  of  the  guard,  com- 
menced at  2*^  A.  M.  and  was  observed  till  4^  A.  u.  The  luminous 
rays,  red,  purple  and  violet,  extended  even  to  the  zenith.  The 
oldest  inhabitants  of  the  place  declared  that  they  had  never  be- 
fore seen  a  phenomenon  of  this  kind. 

15.  Observations  at  Santiago  de  Chili  (lat  88°  26'  S.),  by  C. 

MoESTA,  Director  of  the  Observatory. 

The  aurora  you  allude  to  did  occur  at  this  and  several  other 
places  in  the  south  of  Chili,  during  the  night  between  Sept  Iflt 
and  Sept.  2nd,  1859.  I  did  not  witness  the  phenomenon  myself 
but  it  appears  that  the  aurora  was  visible  finom  about  half  past 
1  until  4  A.  M.,  showing  a  motion  to  the  west  The  watchmen 
were  much  alarmed  at  the  colored  light  with  which  the  soathem 
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part  of  the  sky  was  covered,  which  gave  rise  to  the  belief  that 
a  small  village  about  three  leagues  south  of  Santiago  was  on  fire. 
This  seems  to  be  the  first  time  that  a  polar  light  has  been  seen 
at  Santiago.  No  notice  has  reached  me  as  to  its  appearance 
north  of  this  place. 

16.  Observations  near  Cape  Horn  (lat.  57°  S.,  long.  66°  W.),  by 
BiCHAKD  Schumacher,  communicated  by  C,  Moesta. 

Mr.  Bichard  Schumacher,  assistant  to  the  Chili  Observatory, 
vas  at  the  time  on  board  a  ship  near  Cape  Horn.  Being  in- 
formed Aug.  29th  that  an  aurora  had  been  seen  during  the  pre- 
ceding night,  he  begged  the  mate  of  the  vessel  would  let  nim 
know  if  there  shoiud  be  another.  Accordingly  he  was  awak- 
ened during  the  night  from  Sept.  1st  to  2nd,  between  2  and  4 
jl  m.,  when  the  aurora  was  already  in  its  splendor.  In  a  south- 
erly direction  there  appeared  a  bright  yellowish  light  forming 
an  ellipse,  whose  diameters  were  as  two  to  one,  the  centre  of 
the  ellipse  being  elevated  about  15°  above  the  horizon.  The 
part  of  the  horizon  below  this  light  seemed  to  be  a  cloudy  mass 
of  a  dirty  reddish  color.  From  this  ellipse,  emanated  a  red 
light,  apparently  all  over  the  heavens  up  to  the  zenith,  and 
thence  onwards  to  the  north.  Mr.  S.  did  not  distinguish  any 
beams  or  columns  of  light,  though  the  sky  seemed  illuminated 
Ul  round  nearly  uniformly,  except  that  the  light  of  the  ellipse 
•ras  much  brighter  than  the  surrounding  parts.  There  were  also 
fcome  light  transparent  clouds  discernible  near  the  zenith.  The 
light  was  so  brilliant  that  he  could  easily  read  the  title  page  of 
the  Nautical  Almanac,  and  distinguish  the  seconds  hand  of  a 
box  chronometer. 

The  vessel  was  at  noon,  Sept.  1st,  in  lat.  57°  8',  long.  66°  88'  W. 

Sept.  2nd,    ^'     57  36      "      66   47    " 

Ox  THE  Geographical  distribution"  of  Auroras  in  the 

Northern  Hemisphere. 

Auroras  are  very  unequally  distributed  over  the  earth's  sur- 
face. They  occur  most  frequently  in  the  higher  latitudes,  and 
are  almost  unknown  within  the  tropics.  At  Havana  (lat.  28° 
9')  but  six  auroras  have  been  recorded  within  a  hundred  years ; 
and  south  of  Havana,  auroras  are  still  more  unfrequent.  As 
we  travel  northward  from  Cuba,  auroras  increase  in  frequency 
and  brilliancy ;  they  rise  higher  in  the  heavens,  and  oftener  at- 
tain the  zenith.  The  following  tables  furnish  the  most  precise 
data  I  have  been  able  to  collect  for  constructing  an  auroral  chart 
of  the  northern  hemisphere.  Column  first  gives  the  name  of 
the  station  of  observation;  columns  second  and  third  its  lati- 
tude and  longitude ;  column  fourth  the  average  number  of  au- 
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Toras  observed  per  year ;  column  fifth,  the  greatest  nun 
auroras  recordea  in  a  single  month ;  column  sixth  sho 
number  of  years  embraced  in  the  comparison ;  and  colun 
enth  shows  the  authority  for  the  statement 

The  numbers  lor  several  of  the  stations  are  derived  fi 
article  contained  in  vol.  viii  of  the  Smithsonian  Contrib 
entitled,  Becord  of  auroral  phenomena  observed  in  the 
northern  latitudes,  compiled  oy  Peter  Force.    Such  obsen 
are  indicated  by  the  word  '  Force'  in  the  last  column. 

Tablv  Ir^Awerage  annual  number  of  AvraroM  in  North  Amnriea  amd  iU 

from  longitttde  80^  to  llO'*  wutfrom  Oreenwieh. 


Plao«. 


Hayana,  28   9 

San  Francifloo,  87  47 

Sacramento,  CaL,  88  84 

Washington,  D.  GL,  88  68 

Wilmington,  Del,  89  44 

Philadelphia,  89  58 

Kew  Tork,  40  42 

New  Haven,  41 18 
North  Salem,  N.  Y^  41  26 

Deerfield,  Blasa.,  42  88 

Fayetteville,  Vt,  42  68 

London,  0.  W.,  42  68 

Toronto,  C.  W^  48  89 

Kingston,  0.  W„  44   8 

Somerville,  N.  Y.,  44  26 

Halifax,  N.  S.,  44  89 

Montreal,  C.  E.,  46  81 

Quebec  0.  E.,  46  49 

St  John's.  N.  Fnd,  47  38 

Michipiooton,  47  66 
Matawagomingeo, 

Moose  Factory,  61  10 

Martin's  Falls,  61  62 
Cumberland  House,  68  66 

Athabasca  Lake,  58  48 

Frances  Lake,  61  80 

Lewis  and  Pellj,  61  SO 

Fort  Simpson,  61  61 

Great  Slave  Lake,  62  46 

Oodthaab,  64  10 

Fort  Enterprise,  64  28 

Fort  Norman,  64  40 

Fort  Franklin,  65  12 

Youcon,  66   0 

Winter  Island,  66  1 1 

Fort  Hope,  66  82 

Fort  Confidence,  66  54 

Peel's  River,  67  27 

Jakobshaven,  69 12 


toda. 


LoQffi- 
tud*. 


82  22 
122  26 
12127 

77  0 
75  82 

75  10 
74  0 
72  66 

78  88 
72  86 
72  40 

8125 

79  28 

76  40 
76  20 
68  86 
78  82 
71  12 
62  88 
86  2 

81  0 

86  46 

102  16 

111  18 


129 

180 

121  82 

109  I 

61  63 

113  6 

124  46 

128  12 

147  0 

83  10 

86  66 

118  49 


P«r  RiehetC 
y«sr  mooth. 


i 

i 

9 

8 

A 

14 

26 

8 

4 

21 

27 

89 
86 
70 
65 
84 
42 
62 
43 
26 

141 
79 

104 

91 

33 
36 
60 

106 
12 

142 
82 
43 
24 
26 
89 

100 


134  80  66 
51  Ol  18 


1 
1 
1 
8 
4 
8 
5 

12 
2 
2 
8 


9 
11 
14 
18 
10 
12 
10 
9 
7 
19 
14 
26 

21 


12 
24 
28 
15 
28 
16 
17 
7 
8 
18 

80 

16 
6 


T«ara 

«mbrao«d. 


100 
4 
9 
4 
7 
4 
1 

16 

10 

1 

11 


12 
4 
2 
2 
2 
4 
8 
2 
1 
1 
1 
2 

2 

2 
1 

U 
2 
6 
1 

i 
i 

i 

1 

1 


1 
8 


Authority. 


Am.  Joor.,  [2],  zzviii, 
Smithson.  Report,  185^ 
Am.  Jour.,  [21,  xxix,  2 
Oilliss's  Met  Observat 
Am.  Jour.,  xxziii,  299. 
Badie's  Met  Obsenrati 
N.  Y.  Regents  Rep.,  1< 
EL  C.  Herrick's  obeem 
N.  Y.  Regents  Rep.,  U 
Am.  Jour.,  iv.  837. 
Am.  Jour.,  toIbw  xii  to 
j  RegenteRep.,1850,< 
(  Am.  Jour.,  [2],  xiv, 

Am.  Jour.,  [2],  ziy,  15 


u 


tt 


u 


Regents  Rep.,  1850, 2S 

U  t( 

«  M 

Am.  Jour.,  [2],  xiv,  16 


w 
u 


u 
« 


«l 
u 


Oehler's  Worterbudi, ' 

)  Athabasca  Obs.,  p.  ] 
Am.  Jour.,  [2],  ziv, 
Lake  Athabasca,  p.  14 
Am.  Jour.,  [2],  xiv,  16 
Athaba!*caOb«.  d^  Am  J. 
Capt  Bark,  1888-1882 
Ob^ervatMeteorolog.,  ] 
Force,  pp.  24-36. 
Foroe^  p.  64. 
Force,  pp.  60-64. 
Am.  Jour.,  [2],  xiv,  Ifi 
Force,  pp.  66-72. 
Force,  pp.  76-77. 
Athabasca  Obs.,  824 
Am.  Jour.,  [2],  xiv, 
Am.  Jour.,  r2|,  xiv,  15 
Observat.  Meteorolog. , 
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Tails  I— Cim/fmMdl 


Pk^ 

■EtT 

Lonfi* 

"KT 

ftiekett 

Vau. 

tode. 

fade. 

J— I 
88 

month. 

onbrftOM. 

Antbority. 

F^  Harbor, 

o    / 
09  59 

o     / 
98    1 

10 

1 

Force,  pp.  84-87. 

Point  Bmtow, 

7121 

16615 

181 

20 

1 

PhiL  Trans^  1867,  p.  497. 

PbrtBowen, 

7814 

88  55 

47 

15 

1 

Force,  p.  91. 

MclTiUe  Island, 

74  47 

11049 

26 

8 

1 

Force,  pp.  97-108. 

Snnth  Sound, 

78  87 

70  40 

10      5 

2 

Dr.  Kane's  Obs. 

The  following  auroral  observations  are  generally  confined  to 
brief  periods  of  time,  and  have  therefore  less  importance  than 
the  preceding.  They  are  nevertheless  of  some  value  in  deciding 
in  what  part  of  the  world  auroras  are  most  frequent  and  bril- 
liant These  notices  are  all  taken  fix)m  Force's  article  in  the 
Smithsonian  Contributions,  vol.  viii. 

TiBLB  IL-— iVo^icet  of  Awrcrcf  in  Iforth  America  and  iU  vicinity,  frcm  hnffitudt 

80^  to  no*'  wutfrom  Greenwich, 


CedtrLaka, 

Off  Cape  Farewell, 

At 


TorkFort» 

At 

At 

At 

At 

At 

Hoarak, 

At  sea, 

Kikkertak, 

Kenoortalik,  GreenlaDd, 
DaTls  Straits, 


Lati- 


o 

68 
60 
67 


18 

17 


67 

68 

68 

69 
59 
69 
60 
60 


80 
12 
80 

58 
69 


At 

DaTis  Straits^ 

Dam  Straits, 

At     MJ* 

Rankin's  Inlet, 
Hadaoo  Strait, 
Good  Hope, 
Gape  Lavenom, 
At  sea, 

SoothamptoD  Island, 
At  sea. 
Hudson's  Baj, 
Chamisso  Ismiid, 
At  sea, 

Kotsebae's  Soond, 
Fort  llacpherson. 


60  8 


6010 


61 
61 
61 
62 
62 
62 
64 
64 
66 
65 
66 
66 
66 
66 
66 
67 


4 
87 
68 
80 
86 


80 


Loofi- 


100  lOj 
42  61 
49 


46 


Auroras. 


44  80 
60 


\ 

I 


Extremely  brilliant  and  corered  the  whole  sky. 
Frequently  most  brilliant. 
Occurred  almost  every  night 
57    2   98       i  Very  few  winter  nights  without  the  aurora. 
I      One  may  read  distinctly  by  it. 
'  Whole  southern  hemisphere  illumined.  Oaye 
nearly  as  much  light  as  the  full  moon. 
49  16.  Radii  shot  from  the  southward. 

Far  surpassed  anything  of  the  kind  observed 
at  Port  Bowen. 
Seen  in  every  part  of  the  heavens. 
59  58  Brilliant  coruscations. 
44  86  Four  luminous  arches. 
66      I  Whole  sky  illuminated. 

48  2  Unusually  brilliant  coruscations. 
AKiJSOf  every  day  occurrence.   Brighter  than  the 

"^      full  moon. 
Yellow  and  reddish  coruscations,  extending 
near  the  zeilith. 

49  60  Illumined  the  whole  southern  sky. 
52      {The  whole  sky  was  one  living  fire  of  aurora. 
54  40  Most  brilliant  aurora  danced  to  the  zenith. 
68       Aurora  seen  in  the  south. 
93       Aurora  very  bright,  spreading  all  over  the  sky. 

46|  72  24  Aurora  unusually  splendid. 

10,  61  42' Auroras  always  spring  up  In  the  K  or  S.E. 

89  80!  Auroras  unfrequent 

68     {Very  brillinnt,  spread  all  over  the  heavens. 

84  40  Visible  during  the  whole  of  the  night 


49  40 


28 
60 
11 


61 
82  68 


1816147 
80  69 
80168 
Il85 


Very  brilliant ;  shooting  rays  to  the  zenith. 

Very  brilliant 

Very  brilliant. 

Seen  in  the  south. 

Aurora  always  seen  to  the  northward. 

Six  auroras  seen  in  fifteen  days. 
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Table  IL^-Caniinued. 


Place. 


Cape  KniseDstero, 

Fort  Good  Hope, 
BehriDg's  Sea, 
Hearne*8  Sea, 

Igloolik, 

Baffin's  Bay, 
Baffin's  Bay, 
Baffin's  Bay, 
Somerset  Mouse, 
Baffin's  Bay, 
Batty  Bay, 

Austin's  winter  quarters, 

Lancaster  Sound, 

Griffith  Island, 

At  sea,    . 
Off  Beechy  Island, 
Assistance  Harbor, 
Barrow  Strait, 
Wellington  Channel, 
Northumberland  Sound,;'76  62 


Lati- 
tude. 


Longi- 
tade. 


Aororaa. 


iShot  up  to  the  zenith;  pink,  purple,  and 
green  rays. 
Spread  all  over  the  sky. 
Unusually  brilliant  display. 
Most  superb  display. 

)2  auroras  in  x^ov.;  1  in  Dec  1822.    Gene- 
rally faint. 
Faint  aurora  to  southward.' 
Brilliant  aurora. 

Eleren  auroras  seen  in  Feb.  1861. 
Seldom  seen  in  1888. 
N'ine  auroras  seen  in  Jan.  1861. 
Great  luminous  rays  issued  from  the  zenith. 

(11  auroras  in  Jan.  1861 ;  12  in  Feb.  1861 ; 

i      and  4  in  March,  1861. 
Eleven  auroras  in  Dec.  1860. 

)  Vastly  inferior  to  those  seen  in  mor«  south- 
ern latitudes. 
Aurora  fiEiint. 

Ten  auroras  seen  in  Nov,  1860. 
Much  less  vivid  than  in  more  southern  latitudes. 
Two  auroras  in  Sept.  1860. 
Seven  auroras  seen  in  Oct  I860. 
Five  auroras  seen  in  Dec  1862. 


The  following  table  exhibits  the  average  annual  number  of 
auroras  in  Europe.  The  table  is  arranged  in  the  same  manner 
as  Table  1. 


Table  UL^'Average  anntial  nvmher  of  Auroras  in  Europe, 


Place. 


Bologna, 

Paris, 

Montmorency, 

Carlsruhe, 

Plymouth, 

Leyden, 

Berlin, 

Franecker, 

Kendal, 

Makerstoun, 

Dunse, 

Up^a, 

Christiana, 

St.  Petersburgh, 

Bossekop, 


Lati- 
tude. 


Longi- 
tude. 


o    / 


44  8211 
48  60   2 


o: 


49 
49  1 
60  22 
62    9 


2 
8 
4 
4 


62  8013 


63  12 
6419 
66  86 
66  47 
69  62  17 
69  6410 
69  66;30 
69  68l2S 


23  E. 
20  £. 

19  £. 
26  E. 

9  W. 
29  E. 
23  E. 
82  R 
46  W. 
31  W. 

20  W. 
88  S. 
43  E. 
18  E. 
84  E. 


Per  |Richett 

Yean 

year 
4 

month. 

embraced. 

6 

24 

19 

64 

6 

4 

27 

8 

6 

11 

6 

6 

21 

26 

29 

4 

6 

28 

26 

8 

7 

81 

10 

7 

31 

6 

24 

11 

10 

37 

14 

21 

83 

13 

16 

21 

8 

11 

143 

1 

Aothority. 


Mairan  Aurore  Boreale,  p.  606. 
Qehler  Wort.,  vii,  1, 186. 
Cotte  Meteorologie,  866. 
Qehler  Wort.,  viX  1,  146. 
Am.  Journal,  zzxiii,  298. 
Cotte  Meteorologie,  865. 
Mairan  Aurore  Boreale,  600. 
Cotte  Meteorologie,  366. 
Dalton's  Met.  Essays,  64-68. 
Am.  Jour.,  [2],  xi,  189. 
Phil.  Trans.  Abbtracta,  vi,  291. 
De  la  Rive  Elec.,  ill,  801. 
De  la  Rive  Elec,  ill,  300. 
Mairan  Aurore  Boreale,  610. 
Pouillet  Physique,  ii,  663. 


The  following  observations  are  less  definite  than  the  preceding, 
and  are  therefore  given  in  a  separate  table. 
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Taui  TV.^Ifoiicet  tfAuroroM  m  Evrope  and  itt  vidniiy  frwn  Longitude  60<> 

E<ut  to  80®  Wettfrom  Greenwich, 


Msec. 


TcBCfiffCi 

Sbetlaod  iBlands, 
At 

At 


ledand, 
Tomeo, 


LaU- 

tad«. 

Ijoofi- 
tQdo. 

0     / 

o     / 

2816 

16  89  W. 

60  20 

1    9W. 

60  30 

26       W. 

61 

26       W. 

64 

22       W. 

66  62 

2418E. 

Auroral. 


f  Aurora  seen  Not.  1887  for 
•}     the  first  time  in  the  mem- 
(     ory  of  man. 
\  Constant  attendant  of  clear 
\     eyenings. 

A  bright  ardi  with  coruscations. 
i  Paased  through  the  zenith  and 
•j     eclipsed  the  moon  in  splen- 
(     dor. 

Seen  ahnost  every  clear  night 
Frequently  occupy  the  whole 
sky.     Commonly  seen  in 
the  north. 


Aatbority. 


Alfred  Diston. 

Rees*  Cyc,  v.  iil 
Force,  p.  18. 

Force,  p.  14. 

Henderson,  p.  148. 

Maupertuis,  ii,  1 56. 


The  following  are  the  most  definite  observations  I  have  been 
able  to  collect  from  the  Asiatic  continent. 


TiBLB  y.— ^vroTM  in  Afia  and  its  vicinity  from  Longitnde  60^  £iut  to  170^ 

Wuifrom  Oreentffich, 


LaU- 
Uide. 


o     / 

hkaUik,  62  20 

I 
Tomsk,  56  85 

I 

Catberinenberg,     56  50 

Torinak,  57  45 

I 
Eirenakoi  Ostrog,  68   0 

Tobolsk, 


Jeniseisk, 
BeresoT, 


6812 
68  80 


63  56 
Tirchni  Eoorioa,  66 
Kdnitcfain  Island,  67  26 


Kijnei  Kolymsk, 
On  the  ice, 
On  the  ice. 


68  82 

69  58 


Loofl- 
todt. 


Auroru. 


o     / 
108  50  K 


86  SO  E. 
6S85K 
68  45E. 

108      E. 

68  18E. 

92      R 

65   4E. 
152      E. 


(Two  auroras  seen  in  Dec. 
1785. 
iOnly  one  aurora  per  month 
in  1741. 
Four  auroras  seen  in  1854. 

{Three    auroras    seen    in 
March  1742. 
iFive  auroras  seen  in  March 
1789. 
Not  much  more  frequent 
than  under  the  same  lat* 
itude  in  Europe. 
Three  auroras  seen  in  Feb 
1788. 
(  Sometimes  seen  for  months 
<     together  throughout  the 
(      night. 

Constant  and  very  brilliant. 

( More  frequent  and   bril- 

175  85  W.  i     liant  than  at  Nijnei  Ko- 

(      lymsk. 
1 60  56  E.  .Seen  almost  every  evening. 

168  41  E  li  ^^  aurora  of  extraordina- 
■  n      ry  beauty. 


70  201174  18  K  JBeautiful  aurora  all  night. 


Authority. 


Gmelin,  p.  484. 

Gmelin,  p.  477. 
Kupffer  Oba. 
Gmelin,  p.  826. 

Gmelin,  p.  458. 

Erman,  i,  894. 

Gmelin,  p.  458. 

Erman,  i,  470. 

Billings,  p.  57. 

Von  Wrangeli,  506. 

Von  WrangeU,  83. 
Von  WrangeU,  108. 
Von  WrangeU,  818. 


If  we  project  all  the  preceding  observations  upon  a  chart,  we 
shall  discover  consideraole  uniformity  in  the  distribution  of  au- 
roras over  the  earth's  surface.  If  we  travel  from  the  equator 
northward  tdong  the  meridian  of  Washington,  we  find  on  an 
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average  near  the  parallel  of  40**,  only  ten  auroras  annually. 
Near  the  parallel  of  42°,  the  average  number  is  20  annually ; 
near  45°,  the  number  is  40 ;  and  near  the  parallel  of  50°  it 
amounts  to  80  annually.  Between  this  point  and  the  parallel 
of  62°,  auroras  are  seen  almost  every  night.  They  appear  high 
in  the  heavens,  and  as  often  to  the  south  as  the  north.  Further 
north  they  are  seldom  seen  except  in  the  south,  and  from  this 
point  they  diminish  in  frequency  and  brilliancy  as  we  advance 
towards  the  pole.  Beyond  lat.  62°  the  average  number  of  auro- 
ras is  reduced  to  40  annually.  Beyond  lat.  67°  it  is  further  re- 
duced to  20,  and  near  lat  78°  to  10  annually.  If  we  make  a 
like  comparison  for  the  meridian  of  St.  Petersburg,  we  shall 
find  a  similar  result,  except  that  the  auroral  re^on  is  situated 
further  northward  than  it  is  in  America ;  the  region  of  80  auro- 
ras annually  being  found  between  the  parallels  of  66°  and  75°. 
Upon  the  accompanying  chart,  the  deep  red  color  indicates 
the  region  where  the  average  number  of  auroras  annually 
amounts  to  at  least  80 ;  and  the  pale  red  color  indicates  the  re- 
gion where  the  average  number  of  auroras  annually  amounts  to 
at  least  40.  We  thus  see  that  the  region  of  greatest  auroral  ac- 
tion is  a  zone  of  an  oval  form  surrounding  the  north  pole,  and 
whose  central  line  crosses  the  meridian  of  Washinj^n  in  lat 
66°,  and  the  meridian  of  St  Petersbure  in  lat  71  .  Accord- 
ingly auroras  are  more  frequent  in  the  United  States  than  they 
are  in  the  same  latitudes  of  Europe.  On  the  parallel  of  45°,  we 
find  in  North  America  an  average  of  40  auroras  annually ;  bat 
in  Europe  less  than  ten. 


Geographical  Distribution  of  Thunder  ST0R3is. 

The  geographical  distribution  of  auroras  is  believed  to  be  in- 
timately related  to  the  geographical  distribution  of  thunder 
storms.  I  have  therefore  made  a  considerable  collection  of  facts 
showing  the  average  annual  number  of  days  of  lightning  at  dif- 
ferent points  of  the  earth's  surface.  In  the  following  taole,  col- 
umn 4th  shows  the  average  annual  number  of  days  of  lightning 
for  the  places  named  in  column  1st  Column  6th  shows  the 
number  of  years  embraced  in  the  comparison;  and  column  6th 
shows  the  authority  for  the  statements. 

Table  VL — Average  number  of  days  of  Lightning  annually. 


PUm. 


Oeorgetown,  Gaiana, 

Ethiopia, 

Lima,  Pern, 

AbyssiDia, 

Madras, 

Central  Africa, 


Latitudtt. 


o    / 

6  49 
11 

12    0 
18 

18   4 
12  to  18 


Loofit«d«. 


6811W. 

86  £. 
77    2W. 

87  E. 
SOIOE. 

4Eto  4  W. 


Naper 
y«ar. 


60 
82 
0 
88 
144 
66 


Y*ra  em- 
braced. 


11 

6 

1 
5 
2 


Aatbori^. 


BritGniana  MetObe.1 846-66. 
Astron.  Nadiricht,  1204, 62. 
Arago  Met  Essajs,  p.  109. 
Araffo  Met  Essays,  p.  129. 
Madras  Obs.,  1841-46. 
Barth's  Central  Africa. 
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TuLB  VL— OmlioMd: 


» 

I^U^ 

NTV 

l^ 

A«MtJ. 

14  40 

SI    SW 

39 

AragoMct.  Eawyt,  p-lSB. 

lass 

6  64E. 

H 

3t.Hi=l(M.»0bs.,  IB40-4S. 

^ 

18  U 

fll  48  W 

87 

Arago  Met.  Eaa.j..  p.  139. 

18  50 

7S60E. 

42 

Bomiar  oba..  1845-19. 
ArsgoMet-Ewnj*.  PlISB. 

■iaii 

88  2S  E. 

60 

£3    OS 

43  UW. 

SOB 

*. 

iSSl 

8B10K 

SI  36  E. 

3  6 

"         "         "        "  jj4_ 

s4soa 

58  28  W. 

22  B 

"          "          "         "   ISO. 

as  7 

S3l  W. 

6 

Bergbau*  Annnlen,  300.  «. 

37  SB 

2S44E. 

Ar^o  Met.  EtMji,  p.  188. 

38   1 

13I9E. 

13'S 

KSn.t.Meleon.logy.'p.aei. 

w. 

38  S3 

27  HE 

19 

AnmoMeLEw^j.,  p.  UO. 

D. 

SS63 

17    OW. 

13'S 

31)    0 

IB  SO  W. 

41 

Ph>l.Tnui«..  17S9.  p.  sa 
K^UUet..  11.463. 

At. 

39  47 

20B9E 

45 

1% 

39  S3 

11640E. 

6 '8 

AniKollet.  EaW7B,p.  1 84. 

i«. 

3UGS 

75  low. 

10 

10  43 

74    OW     IB* 

10 

N,  Y,  Regents  Hep.,  l«4S-6fl. 

^v  ^ 

11  14 

8I36W.    13 

s^-7- 

II  SO 
II  4S 

7B38W.    32-1 
73    8W.    26-0 

10 

N,  y.  Regents  Rep,  1843-61. 
"     1861-63. 

■-T^ 

4148 

73  8SW.    18 

1860,  Ml. 

*. 

11  S4 

12  2B  E.     43-4 

K&mlz.  Met,  ii,  463, 

"^ 

3  39E      It 

Annusiro  Met,  1861.  p.  138. 

-T, 

12  40 

73  41W.    3I-B 

N.  y.  Rfigenu  Bep,  1840-49. 

A- 

43  IS 

S23E. 

B-3 

Kami.  Met,  ii.  4BS. 

Ft., 

.... 

126E 

171 

1  AnnuaireMets  1851.  131. 

1  Arago  Met  Etuays,  p.  131. 

'i^' 

43  39 

79  31W, 

20 

N.  Y.Regcnt.  Rep,  1860,  371. 

N.  T., 

13  47 

76  33W. 

72    SW. 

13-7 
8-7 

N.  y.  Regents  Rep,  18I0-4S. 
"     1854-B6. 

44    7 

eeoE. 

I!-! 

31 

Annunire  Met.  1861.  p.  187. 
N.  y.  KejtenW  Rep,  1860-62. 

44  10 

76Z5W. 

17'3 

11B2R 

41-9 

13 

Kamlx  Met.,  ii,  4«S. 

l«.Fr.. 

4eio 

1  ew. 

31-0 

KimU  Met.  ii,  4B6. 

wiU, 

48  13 

eioE. 

19 

4 

Oehler,  4,  2.  p.  1686. 

UHM, 

16  13 

6  16E 

S7     i     1 

,ita. 

46  31 

fl2eE. 

1       MarchlS60.  p.2a9. 

.E, 

13  49 

71  12  W. 

23S 

AnU[oMet.,  p.129. 

noe. 

4119 

S    2E. 

AnnunireMeL,  l86l,p.Bl. 

47  30 

440E. 

34-7 

10 

Aragu  Met,,  p.  129. 

igary. 

47  SO 

19    211 

29-0 

Kamti  Met.,  ii.  459. 

.B«».. 

47  SO 

11S3E 

333 

9 

'•      "  467. 

-K.  B«., 

47  48 

11    IE. 

S3-0 

13 

;G«nii, 

17  SS 

1112E. 

37'1 

13 

wn.  Fr.. 

48    0 

2  20E. 

30-6 

34 

Ara£oMet..D.lSO. 

48    8 

113BE 

!2-7.  12      :KamUMBt,X*87. 

latri*. 

48  12 

18  HOE. 

8-S 1  30      '     ■■          -      "    " 

,a.T, 

18  31 

10B4K. 

S2-3 ,  13            "           -       "     - 

ffiirt. 

IBS! 

9    2E 

148  1     0        ArBgoMet.  p.133. 

18  3B 

39  31  E, 

35           1        ;B*rghfli.BAnMleo,  300,5. 

{.Pr.. 

48  SB 

7  46F„ 

n     1  so       lAragoMeL,p.l3l. 

*ilrt^ 

18  37 

lOlsE. 

21-9     Vi       Kiimti  Mel.,  ii,  466. 

h.  Il»l>.. 

IS  ST 

17  40E. 

38     1             BcrghauB  Anaalen.  200,  10. 

wan. 

48  46 

9  10E. 

30-6!             KJlwu  Met,,  ii.  468. 
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Pl.«, 

Ulilod.. 

L<HHtiliiiIe. 

'';.r!»ci3'. 

.aaU-H.,. 

Vereaille!.  Frnn™, 

i4S4S 

2    7E, 

15      1      1 

AnQnaireMet,1861,p.BB. 

Pui..  Fr.nce. 

lis  60 

SSOE. 

13'fl 

Bl 

AragolleL,p.  133. 

Goereclorff,  Fnujw, 

4BG7 

7  48E. 

27 

I 

Annuaire  Met,.  18BI,p.lBl. 

Rcgeasberg.  Bar., 

■\9    1 

1156E. 

18-9 

10 

KfimU  Met.  ii.  467. 

R»bb«rif.  Boh^ 

!t9  e 

18  37E, 

59 

Berghans  Annaien.  200. 10. 

31<rti,  KrBoce. 

49    "S 

6  10E 

IS 

1 

Annt>atreUet..lB61.p.  109. 

THbor.  Bohcmift, 

■19  !4 

16  59E. 

6 

Beruhius  Annaien.  300, 10. 

Rouen,  France. 

19  96 

1    6E 

18 

AnnuairaMet,  1861.  p.  lt>. 

esTF^ 

20-8 

13 

tUmU  Met.  ii.  458- 

Seelau.  Boh., 

48  3! 

17  33  E. 

Berghaua  Annaien.  200,10. 

Bnamiti.  Boh,. 

49  34 

9  17E. 

DeotMhbrod.  Boh., 

149  sa 

n65E. 

16 

Wilraburg.  Bav., 

149  4fl 

0  54E. 

8 

Kiimti  UeL,  ii.  497. 

Br«»mn,  PolBnd, 

49*fl 

16  6BE. 

ST 

Borgbaui  Annaien,  200, 10. 

Luid.kron,  BoU., 

49  65 

18  67  E. 

11 

TbmI,  BobemiB, 
Lb  ClafK-ile,  Fr, 
Eyer.  BobEtDia. 

,49  58 

UBSE. 

11 

50.0 

3  35E. 

15'7 

18 

AragoHeUp.  181. 

50    6 

U4iE. 

15 

Prague.  Bohemia, 

'60    6 

U!3E. 

1T7 

10 

Kamu  Mat,  ii.  4B7. 

180  11 

lasaE. 

Berghaus  Annaien,  «00, 10. 

K«>i|»rau.  Boh., 

:601S 

I8  10E. 

28 

Pttlpero,  Eng.. 
OberwieKeothal.  Bo 

60  eo 

410W, 

10 

28 

AraffoHet..  p.133. 

b  60  26 

16 

Uohenelbu.  Bob.. 

■60  38 

17B4E. 

AUenbBrg.  Boh., 

;60  46 

I5  43E. 

I'elschen,  Bob.. 

.60  47 

lessE. 

17 

Bruswla.  Belg., 

60  60 

4  30E. 

Ifl'l 

8 

KbulE  UaL.  ii,  4SS. 

Moeiitricht,  Hal.. 

50  61 

6  43E. 

1S6 

11 

AruoMet.,  p.  ISl. 

2iltau,  Sax, 

14  48E. 

19 

Berghaus  Aniulea,  200, 10. 

yreiberg.  Sax.. 
Erfurt.  PruMia. 

'60  66 

18S0E. 

13 

60  68 

11    2E- 

H'l 

S 

Kiimti  Met,  ii,  467. 

61     1 

14  27  E. 

U 

Bei^liaus  Annaien,  200, 10. 

Dreiden,  Sax.. 

'61    3 

I3  44E. 

80 

Nert.ehwt,  Bus., 

61  18 

110  20  E. 

81 

E^mU  Met.,  ii,  469. 

MiddUburK,  Belg.. 

St  38 

3  37E. 

2t'3 

fli 

■'       -  4B6. 

LoadoD,  Eag., 

0   7W. 

B'3 

13 

Arago  Mot.  p  133. 

Sagan.  Praada. 
M[)iis(«r,  Pr.. 

6187 

I6I9E. 

29 '3 

12 

Kimu  Met.,  ii.  4S7. 

Biee 

7  38E. 

29-7 

Ekrvbaus  AnnaleD.  200,  G. 

UlrMht,  Ud., 

52    6 

B    8E 

IB 

Arago  Met,  p.  132. 

Xejd^n.  HoL, 
Irkutsk.  Bus., 

'63    8 

4  30E. 

136 

29 

63  IT 

104  17  E. 

2 

KSmti  Met,  ii.  469. 

Miiideii,  Pr., 

B2I9 

S65E. 

Berghaua  Annaien.  300,  S. 

Berlin.  Prusaia, 

63  31 

13  21  E, 

17-3 

120 

KiinitE  Met.,  ii.  4B7. 

Liinebcrg,  Hnn.. 

I0  38E 

20-3 

30 

'  466. 

Barnaul,  Kuliia, 

63  30 

83  27  E. 

34 

Ber^aus  Annalirn.  200,  6. 

Unnibtir^. 

53  33 

BS8E. 

10'7 

liamti  Met.,  ii,  466. 

Cuxbavi>ii,  OenD., 

.53  63 

8  44E. 

11-6 

10 

Braunsberg,  Pr, 

164  SO 

1B64R 

30'7 

mil.  PruMia. 

l65    3 

B  J5  E. 

66    5 

2MBE. 

Slatoust.  Riuain, 

65  11 

69  46  E. 

14 

3 

IB5  41 

12  35E. 

1 

4 

OeblerWort,T.4,  2,p.l68S. 

Memol,  Prumia, 

:56  4a 

SI    SB. 

28 

MoKow,  RuMia, 

65  47 

37  44  K 

Ksmlx  Me^  ii,  4fl_9. 

I<:R9nn,  Ru»<ia, 

49  30  E 

..saeo 

60  34  E 

33-3 

3 

Berffliaua  Annaien.  300.  B. 
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Tablk  YI. — Contintted, 


PIm«. 

Latitude. 

1 
Longitude. ' 

No.  per 
year. 

Y»rf  em- 
braced. 

▲ntboritj. 

wedeo. 

o    / 
68  22 

o    r 
12  28E. 

9-2 

25 

Efimtz  Met,  ii,  461. 

m,  Sweden, 

59  21 

18    4K 

9-8 

10 

M                    M             M            U 

g*> 

59  88 

9       K 

7-7 

8 

U                  U           tt          U 

fik,  RiM^ 

59  45 

59  69E. 

2 

1 

BerghauB  Annalen,  200.  6. 

ng.  Kut., 

59  52 

80  25  E. 

12-4 

10 

K&mtz  Met,  ii,  459 ;  Ango. 

• 

60  16 

22  10E. 

10 

12 

M                 M             M           M 

Nor., 

60  24 

6  18E. 

6-8 

7 

u     u  4ei 

r,  Nor., 

62  80 

6  20E. 

3-9 

12 

U               «            M         t< 

d,Rua, 

64  82 

40  88  E. 

6-6 

18 

Berghaus  Annalen,  200,  6. 

k,  IceUnd, 

64    8 

22    OW. 

i 

2 

Arago  Met,  p.  111. 

jikliD, 

65  12 

128 12 W. 

1 

2 

M                  M           M        M 

B«T, 

Uaod, 

66  80 

80       W. 

1 

I 

II            u       u    110^ 

74  4*7 

11049  W. 

0 

2 

M                  M           «        M 

75 

100      W. 

0 

1 

M                  U          U        U 

• 

I  obvious  from  an  examination  of  the  preceding  table,  that 
3r  storms  prevail  most  frequently  in  tne  equatorial  regions 
iminish  as  we  proceed  towards  the  poles.  It  is  also  evi- 
lat  the  frequency  of  thunder  showers  depends  upon  other 
istances  than  simply  latitude ;  but  without  stopping  to  en- 
nrhat  these  circumstances  are,  we  will  take  the  average  of 
servations  included  between  different  parallels  of  latitude, 
lus  find  that : — 


in  lat.  0°  and  lat.  80°  1 

r5i-6 

"30     '*      "  50 

the  average  number 
-     of  thunder  storms  ■> 

19-9 

"50     "     "   60 

14-9 

"60     "     "  70 

annually  is 

40 

a     "70 

00 

J 


iry's  storm  and  rain  charts  of  the  Atlantic  Ocean  furnish 
mportant  information  on  the  same  subject.  The  following 
presents  a  summary  of  the  results  of  these  charts.    The 

is  divided  into  squares  by  parallels  of  latitude  drawn  at 
als  of  five  degrees  from  each  other,  and  meridians  of  lon- 
j  at  intervals  of  five  degrees.  Each  square  of  the  foUow- 
ble  contains  three  numbers.  The  first  shows  the  nimiber 
fs  of  observation  within  the  given  square ;   the  second 

the  number  of  days  of  lightning  reported,  and  the  third 

number  of  days  of  lightning  which  would  occur  in  one 
as  computed  from  the  numbers  actually  observed.    Thus 

square  included  between  the  parallels  of  30  and  35  de- 
of  north  latitude,  and  between  the  meridians  of  65°  and 
le  first  number  is  548,  which  shows  that  1644  observations 
been  obtained  in  that  square.  Each  observation  represents 
iod  of  8  hours,  so  that  1644  observations  represent  548 

During  this  period,  lightning  was  reported  on  44  days, 

is  at  the  rate  of  29  cases  for  one  year. 
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We  see  in  this  table  abundant  evidence  that  the  frequency  of 
lightning  depends  upon  other  circumstances  than  simply  latitude. 
Throughout  the  western  half  of  the  Atlantic  Ocean,  lightning 
occurs  three  times  as  frequently  as  throughout  the  eastern  half  of 
that  ocean.  If  we  take  the  average  of  all  the  observations  upon 
the  same  parallel  of  latitude,  we  shall  find  the  number  of  days 
of  lightning  to  be  as  follows : 


North  Atlantic 

S^uth  Atlantic 

From  lat 

.    0  to  lat    6° 

20 
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M 
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20 

8 

2 
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20 
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26 
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26 
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80 

19 
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SO 
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86 

19 
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41 
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86 
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40 

19 
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46 
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45 
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65 
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The  average  frequency  of  lightning  in  the  North  Atlantic  is 
two  and  a  hmf  times  as  great  as  in  the  South  Atlantic ;  also  the 
average  frequency  of  lightning  on  land,  at  least  in  the  northern 
hemisphere,  appears  to  be  more  titan  twice  as  great  as  in  the  North 
Atlantic.  The  bearing  of  the  preceding  facts  upon  the  theory 
of  auroras  will  be  considered  hereafter. 


Abt.    Xn. — On  the  Products  of  the  Distillation  of   Common 
JRosin  ;  by  James  Schiel,  of  St  Louis. 

The  chemical  process  taking  place  in  the  distillation  of  com- 
mon rosin  or  colophony,  and  the  two  different  liquids  which  are 
obtained  by  that  aistillation,  have  as  yet  escaped  the  attention 
of  chemists ;  the  whole  process  is  almost  completely  wrapped  in 
darkness.  The  two  liquids  just  mentioned  are  distinguished  as 
essence  of  rosin  (in  Europe  "  German  oil  of  turpentine")  and  rosin 
oil;  the  former,  is  thin,  of  a  light  yellow  color,  and  a  strong, 
almost  aromatic  odor ;  the  latter  is  a  thick  liquid  of  a  somewhat 
disagreeable  odor. 

The  essence  of  rosin  is  a  mixture  of  two  substances,  which  may 
be  separated  by  fractional  distillation  if  often  repeated.  During 
this  aistillation  the  liquid  passing  over  sometimes  assumes  a 
milky  aspect,  producea  b^  the  formation  of  a  small  portion  of 
water  and  a  trace  of  acetic  acid ;  a  small  piece  of  lime  or  bary- 
ta instantly  renders  the  liquid  perfectly  transparent.  Of  the 
two  liquids  into  which  the  essence  of  rosin  separates,  the  first  is 
very  thin,  perfectly  colorless  and  transparent,  and  of  a  strong, 
refiScting  power.     I  call  it  colophonon.    The  specific  gravity  of 
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colophoDon  is  0*84  at  14°  C,  its  boiling  point  97°  C.  (Barom. 
•756);  with  concentrated  sulphuric  acid  it  forms  a  brown  liquid 
from  which  water  separates  a  green  oil,  having  much  the  smell 
of  OL  anthoB.  Chlorbydric  acid  produces  a  similar  transforma- 
tion. With  potassium  it  gives  rise  to  a  lively  emission  of  gas 
and  coagulates  into  a  brown-yellow  mass.  Heated  in  a  closed 
vessel  above  the  boiling  point  it  colors  brown  and  assumes  an 
odor  of  peppermint 
The  composition  of  colophonon  is  expressed  by  the  formula 

One  hundred  parts  consist  of 

Cftkulated.  Found. 

GarboD,  '^9*62  7890  '^8*96  7960 

Hydrogen,  11-86  11*69  1161  1201 

Ozjgen,  9-68  961  944  949 

lOOOO  100-00  lOODO  100-00 

The  determination  of  the  specific  gravity  of  (vapor  of)  colo- 
phonon gave  the  number  5*1,  which  however  I  consider  merely 
as  an  approximation.  It  is  remarkable,  that  this  substance, 
whose  composition  is  distinguished  from  that  of  pkaron  by 
€ftH4  should  have  a  boiling  point  as  low. 

The  second  constituent  of  the  essence  of  rosin  has  its  boiling 
point  at  160°  C,  and  possesses  all  the  chemical  properties  of  oil 
of  turpentine.    The  analysis  of  it  showed  it  to  oe  composed  of 

Carbon, 87-44 

Hydrogen, 11*78 

The  formula  of  oil  of  turpentine  ^io^ib  requires 

Carbon, 88*28 

Hydrogen, 11-77 

100-00 

As  it  does  not  seem  to  have  any  effect  on  the  plane  of  polariza- 
tion, it  may  be  identified  with  the  therehhne  of  Deville. 

The  oil  of  rosin,  with  a  boiling  point  above  tHat  of  mercury, 
does  not  seem  to  have  a  constant  composition  ;  at  least,  there  is 
sometimes  a  difference  between  the  raw  oil  and  the  refined  oil. 
The  raw  oil,  which  has  the  property  of  fluorescence,  loses  this 
property  in  a  great  degree  by  a  very  simple  refining  process.  This 
process  consists  simply  in  placing  the  earthen  vessels  containing 
the  raw  oil  on  the  hot  wall  around  the  neck  of  the  iron  retort, 
fiom  which  the  rosin  is  distilled,  and  allowing  them  to  stand 
there  for  some  hours,  keeping  them  covered  up.  A  portion  of 
the  raw  oil  that  had  been  heated  in  the  water-bath  in  contact  with 
causiic  lime  showed  the  composition  €20^28^2  of  the  resineine 
of  Deville  and  Frdmy,  viz : 

Calculated.  Found. 

Carbon, 84-61  8470 

Hydrogen, »'80  9-69 

Oxygen, 6*69  6  61 

^  100-00      100-00 
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A  portion  of  the  refined  oil,  treated  in  the  same  way,  gave  the 
formula  ^iftHjoOs,  viz: 

Carbon, 8644        8626 

Hyilrogen, »62  ».»6 

Oxygen, 2  94  2  77 

lOCKK)       10000 

Further  investigntion  will  show  whether  this  diflFerence  is  pure- 
ly accidental,  and  there  is  good  reason  to  believe  it  to  be  so;  or 
whether  there  is  really  a  diflFerence  in  the  composition  of  the 
two  products. 

The  gases  formed  during  the  distillation  of  the  rosin  bum 
with  a  bright  light  and  may  be  used  for  illumination.  I  have 
analyzed  a  portion  of  these  gases,  collected  in  glass  tubes  which 
were  sealed  up  with  the  blowpipe,  in  the  gas-room  of  Prof 
Bunsen.  They  contain  14'96  p.  c.  carbonic  acid,  11'46  p.  c.  of 
oxyd  of  carbon,  5*89  p.  c.  ethylene  and  butylene  (ditetryl),  be- 
sides oxygenated  nitrogen  very  nearly  in  the  proportion  of  1 :6. 
Towards  the  close  of  the  distillation  the  oxygen  nearly  disap« 
peared,  and  a  portion  of  light  carburetted  hydrogen  made  its 
appearance. 

I  have  to  remark  that  it  must  be  left  undecided  whether  there 
may  not  be  an  admixture  of  some  propylene  with  the  above  5*89 
parts  of  ethylen  and  ditetryl,  as  we  do  not  yet  possess  any  means 
of  analyzing  these  homologous  gases.  The  analysis  of  the  three 
honologous  gases,  ethylene,  propylene  and  butylene,  would  fur- 
nish the  equations :  X+      y-l-  2=:V 

2x+    8y+4z=i=B 
2a;+2-5y+32=C 
V  being  the  volume  analyzed,  B  the  volume  of  carbonic  acid 
formed  by  the  combustion,  and  C  the  contraction.      From  the 
first  of  these  equations  we  have  x= V— «— y,  and  this  value  of 
X  introduced  into  the  two  other  equations,  makes  them 

y-l-22=B— 2V 
2y+42=C— 2V 

The  second  of  these  is  evidently  the  half  of  the  first  and  C=iB. 
For  the  determination  of  y  and  z  we  therefore  have  only  one  equa- 
tion. If  there  is  a  large  quantity  of  the  three  gases  to  be  dis- 
posed of,  they  may  be  absorbed  by  sulphuric  acid  and  the  alcohols 
of  the  two  first  may  be  distilled  off  aifter  dilution  with  water. 

Bv  sending  a  current  of  common  coal-gas  slowly  for  an  entire 
week  through  a  number  of  flasks  containing  sulphuric  acid,  then 
diluting  with  water  and  distilling;  I  found  on  the  surface  of  the 
water  distilled  over,  a  light  oily  substance,  collecting  in  large 
drops,  and  having  a  strong,  disagreeable  odor.  It  is  very  likely 
that  to  this  substance  dissolved  m  the  odorless  parts  of  the  gas 
is  due  the  oflensi ve  odor  of  coal-gas.  I  hope  yet  to  obtain  enough 
of  this  oily  substance  for  an  analysis. 

Heidelberg,  May  1, 1860. 
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Abt.  XlJLL — (1.)  An  account  of  the  fall  of  MeUoric  Stones  at  New 
Concord^  Ohio,  May  Ist^  1860 ;  by  Prof.  E.  B.  Andrews,  of 
Marietta  College.  With  (2.)  Computations  respecting  the  Me- 
teor; by  Prof  E.  W.  Evans,  of  the  same  Institution.  To 
which  are  added  further  notices  of  the  same  by  D.  W.  JoHNSON, 
Esq.  and  Dr.  J.  Lawrence  Smith. 

About  fifteen  minates  before  one  o'clock  on  the  first  day  of 
May,  1860,  the  people  of  southeastern  Ohio  and  northwestern  Vir- 
ginia were  startled  oy  a  loud  noise,  which  was  variously  attributed 
to  the  firing  of  a  heavy  cannon,  to  the  explosion  of  steamboat 
boilers,  lo  an  earthquake,  and  to  the  explosion  of  a  meteor.  In 
many  cases  houses  were  jarred.  To  persons  within  doors  the 
noise  generally  seemed  as  if  produced  by  the  falling  of  a  heavy 
soft  body  upon  the  chamber  floor.  Many  persons  heard  a  rum- 
bling reveroeration  which  continued  for  a  few  seconds.  The 
area  over  which  this  explosion  was  heard  was  probably  not  less 
than  one  hundred  and  fifty  miles  in  diameter.  At  Marietta,  O., 
the  sound  came  fi'om  a  point  north  or  a  little  east  of  north.  The 
direction  of  the  sound  varied  with  the  locality.  An  examina- 
tion of  all  the  different  directions  leads  to  the  conclusion  that 
the  central  point,  from  which  the  sound  emanated,  was  near 
the  southern  part  of  Noble  county,  Ohio. 

At  New  Concord,  Muskingum  Co.,  where  the  meteoric  stones 
fell,  and  in  the  immediate  neighborhood,  there  were  many  dis- 
tinct and  loud  reports  beard.  At  New  Concord  there  was  first 
beard  in  the  sky,  a  little  southeast  of  the  zenith,  a  loud  detona- 
tion, which  was  compared  to  that  of  a  cannon  fired  at  the  dis- 
tance of  half  a  mile.  After  an  interval  of  ten  seconds  another 
similar  report.  After  two  or  three  seconds  another,  and  so  on 
with  diminishing  intervals.  Twenty-three  distinct  detonations 
were  beard,  after  which  the  sounds  became  blended  together 
and  were  compared  to  the  rattling  fire  of  an  awkward  squad  of 
soldiers,  and  oy  others  to  the  roar  of  a  railway  train.  These 
sounds,  with  their  reverberations,  are  thought  to  have  continued 
for  two  minutes.  The  last  sounds  seemed  to  come  from  a  point 
in  the  southeast  45®  below  the  zenith.  The  result  of  this  can- 
nonading was  the  falling  of  a  lar^e  number  of  stony  meteorites 
upon  an  area  of  about  ten  miles  long  by  three  wide.  The  sky- 
was  cloudy,  but  some  of  the  stones  were  seen  first  as  "  black 
specks,"  then  as  "black  birds,"  and  finally  falling  to  the  ground. 
A  few  were  picked  up  within  twenty  or  thirty  minutes.  The 
wannest  was  no  warmer  than  if  it  had  lain  on  the  ground  ex- 
posed to  the  sun's  rays.  They  penetrated  the  earth  from  two  to 
three  feet  The  largest  stone,  which  weighed  103  lbs.,  struck 
the  earth  at  the  foot  of  a  large  oak  tree,  and  after  cutting  off 
two  roots,  one  five  inches  in  diameter,  and  grazing  a  third  root. 
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it  descended  two  feet  ten  inches  into  hard  clay.  Ihia  stone  was 
found  resting  under  a  root  which  was  not  cut  off.  This  would 
eeeminglj  imply  that  it  entered  the  earth  obliquely.  It  ie  said 
that  other  stones  which  fell  in  soft  ground  entered  the  earth  at 
a  similar  angle.  They  must  have  been  flying  in  a  northwest  di- 
rection. Tbis  fact,  added  to  the  other  facts,  that  the  detonations 
heard  at  New  Concord  came  lower  and  lower  from  the  zenith 
toward  the  southeast,  and  that  the  area  upon  which  the  stones 
fell  extends  with  its  longer  axis  in  a  southeast  and  northwest 
direction,  would  imply  that  the  orbit  of  the  meteor,  of  which 
these  stones  are  fragments,  extended  from  southeast  to  northwest 
This  conclusion  is  confirmed  by  the  many  witnesses  who  saw, 
at  the  time,  a  luminous  body  moving  in  the  same  direction.  It 
is  a  fact  of  some  interest  that  the  larger  stones  were  carried  by 
the  orbital  force  further  than  the  small  ones,  and  were  fouod 
scattered  upon  the  northwest  end  of  the  area  referred  to.  This 
fact  is  readily  explained  by  the  larger  proportional  surface  pre- 
sented to  the  atmospheric  resistance  in  the  smaller  stones.  The 
stones  thus  far  found  vary  in  weight  from  a  few  ounces  to  over 
a  hundred  pounds.  They  show  a  decided  family  reaemblaooa. 
All  are  coated  with  a  black  crust  and  show  a  bluish  gray  feld- 
spathic  interior  with  numerous  brilliant  points  of  nickeliferous 
iron.    Although  in  some  instances  the  edges  remain  quite  sharj^j 


deGued,  generally  they  show  that  they  have  been  rounded  by 
fusion,'  The  accorftpanying  6gure  shows  the  appearance  of  ths 
larger  stone  now  in  the  cabinet  of  Marietta  College.  Viewed 
iiom  most  positions  this  stone  is  angular  and  appears  to  hsn 
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been  lecently  broken  from  a  ]&Tapr  body.  On  one  side  it  is 
much  rounder  and  smoother,  and  tbia  (the  outer  surrace  in  the 
figure)  appears  to  be  a  part  of  the  original  surface  of  the  main 
meteor.     Two  of  its  edKcs  extend  ^ 

more  than  a  foot  in  length,  and  two  "  ^ 

of  its  diameters  are  fourteen  inches,  ms  ~ 
In  the  small  atones  the  edges  are,  I  L  ^^ 
think,  more  rounded  than  in  the  ) 
larger  ones.  The  angle  at  A, 
is  an  exact  copy  of  a  specimen  in 
my  possession.  The  dotted  line 
nhows  tbe  thickness  of  the  crust. 
Figure  3  repre- 
sents the  appear- 
ance of  a  small 
stone,  one  side 
of  which  shows 
a  sitr&ce  only 
partially  glazed,  j 
There  was  evi-  ' 
deutlr  a  flaw 
in  this  little  me- 
teorite, and  the 
beat  entering  the 
crack  was  only  sufficient  to  fuse  the  surface  in  a  very  slight  de- 
gree. The  heat  apparently  penetrated  the  crack  in  straight  lines 
as  if  driven  backward  by  the  high  velocity.  The  edge  of  the 
stone  surrounding  this  peculiar  surface  is  a  feather  edge  made 
by  the  melting  of  the  metallic  oruat  in  an  unusual  manner. 

In  the  examination  of  this  interesting  meteoric  phenomenon, 
I  am  led  to  believe  that  the  people  of  !New  Concord  and  in  the 
immediate  vicinity  of  the  district  where  the  stones  fell,  heard 
differeDt  Bounds,  and  consequently  of  different  origin,  from  those 
heard  by  people  living  at  a  greater  distance.  The  former  licard 
many  dktmct  detonations  followed  by  a  rumbling  roar  like  that 
of  thunder.  The  latter  heard  but  a  single  explosion  followed 
by  a  somewhat  similar  rumbling  noise  but  less  distinct.  This 
explosion  seemed  to  take  place  at  a  point  in  the  air  over  tbe 
soDthem  part  of  Noble  County.  The  people  of  the  northern 
part  of  the  same  county  heard  it  in  a  southern  or  snutbeastem 
direction,  and  not  in  a  northwestern  direction  towards  New  Concord. 
This  fact  would  indicate  that  the  great  explosion  which  was 
heard  more  than  seventy-five  miles  away,  took  place  in  Noble 
County,  and  that  the  several  distinct  detonations  heard  at  and 
near  New  Concord  were  directly  connected  with  the  falling  of 
the  several  stones  in  that  district.  A  diagram  will  illustrate  this 
and  also  one  or  two  other  points. 
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Py  the  careful  computations  of  Prof.  Ev^ns  the  meteor  passed 
in  its  orbit  from  the  point;  A  over  Newport^  Washington  Co^ 

4. 


Ohio^  to  the  point  C,  which  is  quite  as  far  to  the  northwest  as 
^ew  Concora  represented  on  tne  diagram  by  P.  The  soudi- 
eastern  limit  of  tne  meteoric  shower  is  shown  by  E.  B  is  the 
point  over  Noble  County  where  the  explosion  was  almost  uni- 
versaUv  heard  to  take  place.  If  it  took  place  there,  then  the 
onward  orbital  velocity  would  take  the  stones  forward  from 
twenty-five  to  thirty  miles  before  they  would  drop  to  the  earth 
between  D  and  E.  It  is  evident  that  the  stones  were  thrown  off 
from  the  meteor  before  it  reached  the  point  C,  as  the  stones  could 
hardly  have  been  thrown  backward  towards  E.  It  is  also  to  be 
inferred  that  the  meteor  passed  onward  beyond  C,  although  the 
clouds  prevented  further  observations  in  that  direction.  The 
detonations  heard  between  D  and  E  must  be  accounted  for  by 
the  rapid  passing  of  the  several  stones  through  the  lower  at- 
mospheres.. 

(2.)  Prof.  Evans's  Computations, 

Owing  to  the  cloudy  state  of  the  atmosphere,  the  time  was 
unfavorable  for  observing  such  facts  as  are  necessary  for  the  ao 
curate  determination  of  the  height  of  the  meteor,  the  direction 
of  its  path,  its  size  and  its  velocity.  After  careful  investigation, 
however,  the  following  results  have  been  obtained, 

I.  Direction  of  its  path, — The  district  along  which  the  meteor- 
ites  are  ki^own  to  have  fallen  is  about  ten  miles  long  and  from 
two  to  three  miles  wide,  extending  in  a  northwesterly  direction 
from  a  little  west  of  the  village  of  Point  Pleasant,  in  Guernsey 
Couuty,  to  within  a  mile  pf  New  Concord,  in  Muskingum  Co.* 
The  fragments  fell  with  a  northwesterly  inclination.  This  is 
proved  both  by  the  testimony  of  those  who  saw  them  descend, 
and  by  the  direction  in  which  they  were  subsequently  found  to 
have  penetrated  the  earth.  As  the  sky  along  this  district  was 
overcast  with  clouds,  the  main  body  of  the  meteor  was  not  seen 

*  As  nearly  as  can  be  made  out  from  the  data,  the  path  of  the  meteor  appears 
to  have  cross^  the  Ohio  River  in  lat  89°  80',  long.  81°  20',  and  to  have  oinp- 
peared  in  lat.  40°  2',  long.  81°  90'.— Exmi. 
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bj  those  who  witnessed  the  fall  of  the  fragments ;  but  the  soands, 
as  heard  by  them,  first  proceeded  &om  the  zenith,  and  gradu- 
aUj  receded  towards  the  southeast  This  seemingly  contradic- 
tory £eurt  agrees  perfectly  with  the  hypothesis  that  the  course  of 
the  meteor  was  northwesterly ;  for  it  it  approached  with  a  ye- 
locity  greatly  exceeding  the  yelocity  of  sound,  the  explosions 
which  occurred  last  must  haye  been  the  first  heard.  At  some 
distant  station^  towards  the  south  and  west  the  yiew  was  not 
wholly  obstructed  by  clouds ;  and  there  are  many  witnesses  who 
relate  that  a  few  minutes  before  any  report  was  heard,  they  saw 
a  large  ball  of  fire  pass  across  the  northern  sky,  towards  the 
northwest  By  tracing  out  the  line  along  which  the  reports 
were  loudest  and  seemed  to  proceed  from  the  zenith,  I  am  led 
to  the  conclusion  that  the  meteor  passed  oyer  the  eastern  end  of 
Washington  County,  then  across  the  interior  of  Noble  County, 
then  over  the  southwestern  corner  of  Guernsey  and  the  nortn- 
eastem  corner  of  Muskingum,  with  a  direction  of  about  42^ 
west  of  north. 

2.  Ita  height  aibove  the  earth, — ^Mr.  William  C.  Welles  of  Par- 
kcrsburg,  Virginia  (lat  SQ""  Ky,  long.  SI""  24'),  a  gentleman  of 
liberal  education,  testifies  that  being  about  three  miles  east  of 
that  place  at  the  time  of  the  occurrence,  he  happened  to  look  up 
to  the  northeast  of  him,  and  saw  a  meteor  of  great  size  and  bril- 
liancy, emerging  from  behind  one  cloud  and  disappearing  be- 
hind another.  W  hen  about  35°  east  of  north  be  thinks  its  alti- 
tude was  65°.  Now  the  distance,  in  a  direction  35°  east  of 
north,  from  his  station  to  the  line  directly  under  the  meteor's 
path,  is  20  miles.  Calculating  from  these  data  I  find  for  the 
vertical  height,  taken  to  the  nearest  unit,  43  miles.  This  was 
at  a  point  in  Washington  County  near  the  border  of  Noble. 

Mr.  C.  Hackley  testifies  that  he  saw  the  meteor  from  Beriin 
in  Jackson  County.  It  crossed  a  cloudless  space  in  the  north- 
east, and  he  thinks  its  altitude,  at  the  highest  point,  was  30°. 
Now  the  distance  from  Berlin  to  the  nearest  point  under  the 
meteor's  path  is  70  miles.  These  data  giye  nearly  41  miles  for 
its  vertical  height  over  Noble  County,  a  few  miles  to  the  south 
of  Sarahsville  (lat  39°  53',.  long.  81°  40'). 

Many  other  reliable  witnesses  have  been  found  who  saw  the 
meteor  through  openings  in  the  clouds  from  yarious  points  west 
of  its  path ;  and  whose  testimony  so  far  agrees  witn  the  fore- 
going as  to  give  results  ranging  between  37  and  44  miles.  Care 
has  been  taken  as  far  as  possible  to  verify  the  data  in  each  case 
by  personal  examination  of  the  witnesses.  The  angles  have  in 
most  instances  been  taken  ais  pointed  out  by  them  from  their  re- 
spective posts  of  observation.  It  is  unfortunate  that  flO  case 
has  come  to  our  knowledge  in  which  the  meteor  was  seen  from 
the  region  east  of  its  path.    But  it  was  a  circumstance  in  some 
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respects  favorable  to  the  definiteness  of  the  observatioiui  made 
&om  the  west  side,  that  the  observers  in  nearly  all  cases  saw  the 
meteor  only  at  one  point,  or  within  a  very  small  space  on  the 
heavens.  It  is  impossible  to  reconcile  the  various  accounts 
without  granting  that  its  path  was  very  nearly  as  above  de- 
scribed, and  that  its  height  did  not  vary  far  from  40  miles  as  it 
crossed  Noble  County. 

In  regard  to  the  time  which  intervened,  at  different  places, 
between  seeing  the  fire-ball  and  hearing  the  report,  the  state- 
ments are  so  vague  that  not  much  reliance  has  been  placed  upon 
thera.  It  mav  be  remarked,  however,  that  they  will  essentially 
agree  with  the  foregoing  conclusions,  if  we  suppose  that  the 
loudest  explosion  took  place  in  the  southern  part  of  Noble 
County. 

I  will  add  under  this  head  the  statement  of  Mr.  Joel  Eichard- 
son,  of  Warren,  Washington  County,  who  from  a  place  six  miles 
west  of  Marietta,  saw  the  meteor  as  much  as  15°  or  20®  west  of 
north,  at  an  altitude  of  about  45°.  The  direction  in  this  case 
was  so  oblique  to  the  meteor's  path,  that  the  data  are  of  little 
value  for  simply  determining  the  height;  but  they  are  import- 
ant on  account  of  their  connection  with  the  place  ot  the  meteor's 
last  appearance.  Mr.  Bichardson  was  visited  by  the  writer,  and 
his  testimony  was  subjected  to  close  scrutiny.  If  we  take  the 
azimuth  at  15°  west  of  north,  we  shall  have  a  distance  of  41 
miles  to  the  line  under  the  meteor's  path ;  and  these  data  will 
give  about  41  miles  for  its  vertical  height  over  a  point  not  more 
than  a  mile  from  New  Concord,  at  the  extreme  western  limit  of 
the  district  along  which  the  meteorites  were  scattered.  If  we 
take  the  azimuth  at  20°  west  of  north,  both  the  distance  and  the 
height  will  be  greatly  augmented.  I  have  found  two  persons 
living  near  Bear  Creek,  nine  miles  north  ot  Marietta,  who  make 
statements  closely  corroborating  that  of  Mr.  Bichardson. 

3.  Velocity  of  the  meteor, — Mr.  Welles  furnishes  data  from 
which  we  can  now  determine  approximately  the  meteor's  rate  of 
motion.  As  this  gentleman  is  somewhat  accustomed  to  astro- 
nomical observation,  his  judgment  as  to  angles  may  be  strongly 
relied  upon.  He  thinks  he  saw  the  meteor  pass  &om  a  point 
60°  east  of  north  to  a  point  20°  east  of  north  in  about  three 
seconds.  These  two  points  in  the  meteor's  path  are  over  the 
townships  of  Newport  in  Washington  County,  and  Elk  in  Noble 
County.  The  distance  between  them  is  12  miles.  According 
to  these  data,  then,  its  relative  velocity  was  about  four  miles  a 
second.  No  other  statement  regarding  the  velocity  has  been 
obtained  that  is  sufficiently  definite  to  be  of  any  value. 

4.  Its  size  and  shape. — Those  who  saw  the  fire-ball  from  sta- 
tions not  less  than  20  and  not  more  than  80  miles  to  the  wes^ 
ward,  agree  in  stating  that  it  appeared  as  large  and  afl  round  as 
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the  full  moon.  Its  intense  brilliancy  may  have  produced  exag- 
gerated conceptions  of  its  size.  But  if  we  take  the  minimum 
uiparent  diameter  of  the  moon,  and  the  minimum  distance  of 
the  meteor  (its  height  being  assumed  as  40  miles)  we  shall  have 
for  itB  diameter  88-hundredths,  or  about  three-eighths  of  a  mile. 
The  train  is  described  as  a  cone,  haying  its  base  upon  the  fire- 
halL  As  seen  fix)m  near  Parkersburg  its  length  was  estimated 
at  twelve  times  the  diameter  of  the  ball.  The  part  next  the 
base  appeared  as  a  white  flame ;  but  not  so  bright  as  to  render 
Uie  outline  of  the  ball  indistinct  About  half  way  toward  the 
apex  it  fiuled  into  a  steel  blue. 

p.)  Notice  of  the  FdUfrom  D.  M.  Johnson,  Esq.,  of  OosTiocton,  0. 

[Mr.  Johnson's  notice  of  this  shower  of  meteoric  stones  is  the 
result  of  a  visit  to  the  locality  a  few  days  after  the  event.  We 
oop^  the  following  particulars  from  Mr.  Johnson's  account  as 
giving  circumstantial  detail  and  historic  interest  to  the  facts  re- 
counted by  Pro&.  Andrews  and  Evans.  Mr.  Johnson  also  adds 
a  chemical  analysis  of  the  meteor. — ^Eds.] 

Two  carpenters,  Samuel  L.  Eines  and  Samuel  M.  Noble,  were 
it  work  near  the  house  on  the  farm  of  Jonas  Amspoker,  of  New 
Concord.  Upon  hearing  the  first  report  they  looked  up  and 
8IW  two  dark  looking  objects,  apparently  about  the  size  of  an 
apple,  come  through  a  cloud,  producing  a  twirling  motion  in  the 
Taper  of  the  cloud.  One  of  them  they  saw  fall  to  the  ground 
about  one  hundred  and  fifty  yards  from  where  they  stood.  The 
other  one  passed  behind  the  house  out  of  their  sight.  They 
went  immeaiately  to  the  one  which  they  saw  strike  the  ground, 
and  found  it  at  the  bottom  of  a  hole  two  feet  deep.  When 
taken  out  it  was  still  warm  and  in  a  few  seconds  dried  the  moist 
earth  adhering  to  its  surface.    It  was  found  to  weigh  61  pounds. 

Nathanael  Hines,  who  was  ploughing  in  a  field  adjoimng  Mr. 
Amspoker's  place,  heard  a  report  like  the  blasting  of  rocks  in  a 
well,  followed  by  several  smaller  reports.  He  looked  up  and  saw 
a  black  body  descending  to  the  earth  at  an  angle  of  about  80^ 
to  the  vertical.  It  struck  the  ground  about  two  hundred  yards 
from  him.  Repairing  to  the  place  he  found  that  in  its  descent 
it  came  in  contact  with  the  corner  of  a  fence,  breaking  off  the 
ends  of  the  three  lower  rails,  and  entering  the  ground  about 
eighteen  inches.  It  was  warm,  and  had  a  sulphurous  smell. 
This  stone  was  not  weighed,  but  it  is  estimated  to  have  been  be- 
tween 40  and  50  pounds  in  weight  before  any  portions  were 
broken  off  fi"om  it  This  was  probably  the  stone  that  the  car- 
penters saw  but  lost  sight  of  when  it  passed  behind  the  house. 

James  M.  Beasner  was  in  his  house  at  the  time  of  the  explo- 
aon,  but  hearing  a  noise  like  striking  against  the  door  with  the 
fist  he  went  out,  when  his  attention  was  attracted  by  a  whizzing 
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sound  over  head.  Looking  up  he  saw  what  appeared  to  be  a 
black  streak  descending  in  a  slanting  direction  towards  the  earth. 
After  be  heard  that  stones  had  fallen  in  that  vicinity  he  sought 
for  and  found  a  stone  weighing  36i  pounds. 

Wm.  Law  was  in  his  house,  one  mile  east  of  Concord.  Upon 
hearing  the  first  report  he  went  out  into  the  yard.  He  heard  a 
buzzing  sound  passing  over  the  house  in  a  northwest  direction, 
and  saw  the  sheep  running  in  a  field  not  far  from  the  house. 
Hearing  that  stones  had  fallen  he  went  to  the  field  in  which  the 
sheep  were  and  found  a  stone  weighing  63  pounds.  It  had 
fallen  upon  the  end  of  a  partially  decayed  log,  through  which 
it  passea  and  buried  itself  it  the  ground.  This  was  the  largest 
stone  that  had  been  found  at  the  time  I  visited  the  district.  But 
I  since  learn  that  the  one  described  by  Prof  Andrews  was  found 
after  my  visit  to  the  place. 

A  blazing  meteor  was  seen  from  other  parts  of  the  state  on  the 
same  day.  The  Columbus  Statesman  of  May  5th  says  that 
"  near  McConnellsville  several  boys  observed  a  huge  stone  de- 
scend to  the  earth,  which  they  averred  looked  like  a  red  ball, 
leaving  a  line  of  smoke  in  its  wake."  McConnellsville  is  25 
miles  south  of  Concord. 

Mr.  D.  Mackley  of  Jackson  Co.,  in  a  communication  to  the 
Cincinnati  Commercial,  says,  "  On  the  first  day  of  May,  at  pre- 
cisely half  past  12  o'clock,  I  was  standing  on  the  platform  at  the 
railroad  station  in  Berlin  when  I  saw,  in  a  northeast  direction,  a 
ball  of  fire,  about  30°  above  the  horizon.  It  was  flying  in  a 
northerly  direction  with  great  Velocity.  It  appeared  as  white 
as  melted  iron,  and  left  a  bright  streak  of  fire  oehind  it  which 
soon  faded  into  a  white  vapor.  This  remained  more  than  a 
minute,  when  it  became  crooked  and  disappeared."  Berlin  is 
about  80  miles  southwest  of  Concord. 

The  meteor  seen  from  McConnellsville  and  Berlin  was  un- 
doubtedly the  same  that  exploded  and  fell  in  Guernsey  County. 
No  one  of  the  many  persons  who  saw  the  stones  fall  and  were 
in  the  immediate  vicinity  at  the  time,  noticed  anything  of  the 
luminous  appearance  described  by  those  who  saw  it  from  a 
distance. 

All  the  stones  that  I  have  yet  seen  have  the  same  general  ap- 
pearance. They  are  irregular  blocks,  and  are  covered  with  a 
very  thin  black  crust,  which  looks  as  if  it  had  been  fused.  The 
edges  of  the  blocks  are  not  sharp  but  rounded,  and  the  faces 
present  the  usual  pitted  appearance  of  meteorites.  They  absorb 
water  with  a  hissing  sound.  The  fragments  are  of  a  bluish  gray 
color.  Under  the  lens  five  substances  can  be  detected.  A  snow- 
white  mineral  is  largely  disseminated  throughout  the  mass.  A 
clearer  \vhite  mineral  can  be  distinguished  in  some  specimens. 
Metallic  grains  are  quite  numerous,  a  yellowish  brown  mineral 
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in  patches,  and  black  particles  scattered  over  the  surface.  One 
specimen  bad  very  thin  veins  of  a  shiniDg  black  mineral.  When 
in  large  masses  the  stone  is  exceedingly  tough,  requiring  re- 
peated blows  with  a  hammer  to  fracture  it,  but  when  broken 
mto  small  pieces  it  can  be  crushed  with  ease  in  an  agate  mortar. 
The  specific  gravity  of  the  mass  was  found  to  be  3'5417.  On 
analysis  one  gramme  of  the  stone  was  found  to  contain : — 

SiUca, -51260 

Protozyd  of  iroo, -26204 

Hi^nMsia, -08878 

Alnmina, -06826 

JJme, 00786 

Iron, -08808 

Nickel, -02360 

SiUpbor, -01184 

Chromiuiii,  •> troiC*, 

Pbotphomiy trace. 

Water,        .        .        .        .        ,        ^        .  -00086 

108819 
Godwetoo,  Ohio,  June  4Ui,  1860. 

(4.)  Prof.  J.  Lawrence  Smith,  M.D.,  of  Lmitsville^  Ky.,  in- 
forms us  that,  on  hearing  vague  rumors  of  the  event  two  days 
after  its  occurrence  (reported  as  an  earthquake  accompanied  by 
a  &11  of  stones),  ana  although  four  hundred  miles  distant  from 
the  place,  he  immediately  visited  New  Concord  and  obtained 
all  possible  data  respecting  the  phenomenon.  He  is  convinced 
from  a  thorough  examination  of  the  facts  that  no  fall  of  meteoric 
stones  before  recorded  possesses  so  many  points  of  interest  as 
the  one  in  question,  surpassing  even  the  far  famed  fall  at  UAigle. 
He  reserves  many  details  of  the  event  with  his  chemical  exam- 
ination for  a  paper  in  the  next  number  of  this  Journal.  The 
analyses,  so  far  as  they  are  complete,  show  the  constitution  of 
the  New  Concord  stones  to  be  identical  with  those  that  fell  about 
the  same  time  last  year,  March  28,  1859,  in  Indiana  (see  this 
Jour.,  xxviii,  409). 

LooisTille,  Ej.,  June  6, 1860. 


Thus  far  about  thirty  stones  have  been  recovered  from  this 
&11,  and  one  witness  estimates  the  entire  weight  of  the  fragments 
discovered  at  about  seven  hundred  pounds. 

The  fine  specimen  (figure  1)  secured  by  Prof  Andrews  for 
Marietta  College,  is,  we  believe,  the  largest  meteoric  fragment 
hitherto  recorded  as  existing  in  one  piece.  Profs.  Silliman  and 
Kingsley  estimated  the  weight  of  a  fragment  of  the  Weston  me- 
teorite (1807),  which  was  dashed  in  many  pieces  by  falling  on  $i 
rock,  as  about  200  pounds. — Mem.- Conn.  Acad,  i,  149. 
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Abt.  XIV. — Beview  of  Dr.  AntiseWa  Work  on  Photogenio  OQs^  d 

[The  following  Review  of  Dr.  Antisell's  book  on  Photogenic  Oils  has  be 
for  some  months  in  trpe  waiting  an  opportunity  when  our  other  engageniei 
would  permit  its  publication.  It  will  amply  repair  the  carefUl  peiusQ  of  t 
who  are  interested  in  this  important  practical  subject — ^Eni.] 

REVIEW. 

1.  Jlie  Mam^adwrt  of  Photorenic  or  l^drO'Carhon  OQ$^from  Coal  a 
oiher  Bituminous  SubtUmces  capabU  of  supplying  Burning  Ftmdi  ;  by  Thok 
Antisell,  M.D.,  Professor  of  Chemistry  in  the  Medical  Depaitment 
Georgetown  College,  D.  C,  etc.  etc.  New  York  and  London :  D.  Appleton 
Co.  1859.  pp.  144. — In  entering  an  earnest  protest  against  the  work  befii 
us,  we  would  not  have  our  motives  misunderstood.  We  are  not  of  du) 
who  would  condemn  a  book  solely  on  the  ground  that  it  is  **  not  so  go 
as  it  should  be,"  and  will  not  therefore  urge  this  objection  against  the  SSk 
of  our  Author,  although  it  would  be  hard  to  find  a  case  to  wiuch  the  char] 
would  more  forcibly  apply.  But  we  do  condemn  most  heartilv  the  presun 
tion  of  the  man  who  in  these  days  attempts  to  write  a  handbook  upon  m 
scientific  or  technological  subject  with  which  he  is  not  somewhat  fiunilti 
We  believe,  moreover,  that  errors,  either  of  omission  or  of  commission 
accidental  or  intentional — in  scientific  writings,  which  exceed  the  well-undf 
stood  conventional  limits  of  toUrance^  should  not  be  allowed  quietly  to  pa 
without  correction. 

Dr.  Antisell,  firom  his  position  of  chemical  examiner  in  the  Patent  Offiee 
Washington,  has  naturally  had  a  rare  opportunity  of  familiarising  himself  wj 
tlie  recent  improvements  which  have  been  made— or  claimed — in  the  manoft 
ture  of  coal  oils.  In  the  work  in  question,  he  has  published  an  index  of  thei 
which  cannot  but  be  acceptable  to  all  who  are  interested  either  in  the  nrac 
cal  or  scientific  consideration  of  the  subject  Had  this  list  been  published  1 
itself,  or  had  it  been  incorporated  with  a  portion  of  the  materials  which  Dr. 
has  now  exhibited,  in  an  article,  or  a  short  series  of  articles,  in  some  one 
our  scientific  or  technological  magazines,  it  would  have  been  most  grateful 
received,  and,  we  doubt  not,  widely  copied.  Diluted  and  scattered  as  tl 
information  has  been,  however,  that  it  might  fill  a  volume,  its  value  has  be 
lessened  in  no  slight  degree. 

We  have  endeavored,  in  vain,  to  make  out  the  point  of  view  from  which  t 
Author  regarded  his  subject  Claiming  the  attention  of  all  persons  engag 
in  the  manufacture  of  liquid  products  from  the  distillation  of  mineral  combi 
tibles,  his  work  is  neveitheless  not  a  didactic  one.  In  it  scarcely  any  atten 
is  made  to  instruct  the  manufacturer,  either  by  a  clear  enunciation  of  genei 
principles  to  be  followed,  or  of  special  details  to  be  observed  in  givi 
cases  ;*  while  a  most  lamentable  lack  of  familiarity  with  the  chemistry  of  tl 
subject  is  continually  exhibited  throughout  the  work.  Indeed  the  book 
simply  a  jumble  of  badly  selected  extracts,  huddled  together  in  a  mano 
which  must  be  anything  but  edifying  to  the  student  As  a  compilation, 
has  the  merit  of  directing  attention  to  a  number  of  sources  firom  which  val 
able  information  may  be  derived ;  while  it  has  the  great  fault  of  omitting 
mention  numerous  other  sources  of  knowledge  of  equal  or  of  greater  value 

In  several  instances,  moreover,  erroneous  assertions  are  ma£,  or  wrongi 
conclusions  drawn.    One  or  two  of  these  we  propose  to  discuss  and  corrc 

*  In  this  respect  our  author  has  fallen  far  below  the  level  attained  by  prerio 
writers  upon  the  subject  Compare  for  example :  IJhlinboth,  Handbuch  der  Fha 
genrtntd  Paraffin-Fcirikation,    Quedlinburg  Basse,  1868. 
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in  this  article.  Our  attention  will  be  especially  directed  to  the  first  chapter  of 
Dr.  Antiaeirs  book — **  History  of  the  Art" — for  in  it  are  errors  which  have  too 
long:  been  current  in  the  annals  of  chemical  science — errors,  Uie  repetition  of 
which  by  our  author  is  the  more  unpardonable,  since,  from  his  very  position, 
he  should  have  known  them  to  be  such.  Indeed,  from  statements  to  oe  found 
ID  various  parts  of  his  work,  it  would  appear  that  he  must  have  known  of  these 
WTors — tliat  he  must  have  been  in  possession  of  most  of  the  facts  which  will 
here  be  brought  forward. 

That  we  may  form  a  correct  notion  of  the  subject  under  discussion,  let  us 
here  digress  for  a  moment 

As  a  general  rule,  when  any  bituminous  substance  is  subjected  to  distilla- 
tion— in  the  ordinary  acceptation  of  the  term,  t.  e.,  when  it  is  gradual!  v  heated 
in  any  appropriate  apparatus,  a  quantity  of  an  oily  fluid  is  produced,  which 
may  be  collected  in  receivers ;  small  quantities  of  gas,  water,  and  other  inci- 
dental products  being  at  the  same  time  obtained. 

The  oily  liquid,  which  alone  interests  us  here,  known  in  this  country  as 
enuU  eoal  oii^  is  a  mixture  of  various  hydrocarbons,  among  which  the  wnx-like 
sabjtance  Paraffine  is  an  almost  never-failing  constituent.  Crude  oil,,  though 
of  course  varying  greatly,  according  to  the  sources  from  which  it  is  derived, 
like  the  various  marketable  "coal  oils'*  obtained  from  it  by  purification,  is  spe- 
cially characterized  by  its  low  specific  gravity,  being  capable  of  floating  upon 
water. 

When,  on  the  other  hand,  a  bituminous  substance,  instead  of  being  gently 
and  gradually  heated,  is  suddenly  exposed  to  the  action  of  an  intense  heat — 
when,  as  in  the  ordinary  process  of  gas-making,  it  is  thrown  into  vessels  of  iron 
or  clay,  which  hwe  previously  been  brought  to  a  bright  red  heat,  a  different  set 
of  products  is  obtained.  A  large  quantity  of  permanent  gns  is  produced,  while 
the  liquids  formed  are  no  longer  tlie  light  oily  compounds  just  spoken  of,  but 
are  composed  of  another  set  of  hydrocarbons  which  taken  collectively,  are 
keavier  than  water.  These  constitute  coal-tar.  Among  them  parafline  is  no 
longer  found,  excepting  in  comparatively  rare  instances,  another  solid  sub- 
stance, Naphthaline,  being  a  characteristic  component  of  the  mixture.  When 
the  process  to  which  the  bituminous  matter  is  subjected  is  a  mixed  one,  i.  e., 
when  a  portion  of  tlie  substance  comes  in  contact  witli  strongly  heated  surfaces, 
while  other  portions  receive  only  an  amount  of  heat  sufficient  to  distill  ofiToils 
of  the  kind  first  described,  a  mixed  product,  containing  both  coal-oil  and  coal- 
tar,  is  naturally  obtained.  As  an  instance  of  such  mixed  product  may  be  men- 
tioned the  tar  obtained  in  the  preparation  of  gas  from  Boghead  coal,*  it  being 
almost  impossible,  in  this  case,  to  maintain  tlie  retorts  at  the  temperature  best 
iaited  for  gas-making,  on  account  of  the  great  amount  of  heat  which  is  ren- 
dered latent  by  the  enormous  volume  of  gas  generated  by  this  highly  bitu- 
minous substance. 

It  should  be  mentioned,  that  both  crude  coal-oil  and  coal-tar  contain  a  quan- 
tity of  ^  light  stuflf,**  composed  of  several  exceedingly  volatile  and  inflammable 
liquids.  Some  of  these  naphtha-like  fluids,  for  example  benzol — the  benzine  of 
the  French — (known  as  betizule  in  the  private  vocabulary  of  Dr.  Antisell,  or  that 
of  his  proof-reader) — may  occur  both  in  crude-oil  and  in  tar ;  others  do  not  We 
refer  to  these  **  light-stuf^"  here  merely  for  the  purpose  of  explaining  that  thev 
hwe  been  at  times  spoken  of  as  "  volatile  oils,"  from  the  resemblance  which 
they  bear  to  spirits  of  turpentine  and  otlier  essential  oils,  and  to  eliminate  them 
from  the  discussion.  They  are  of  but  minor  interest  at  the  present  moment, 
when  compared  with  the  true  "coal-oil"  now  so  largely  employed  in  this  coun- 
try. We  may  mention,  in  passing,  that  Dr.  Antisell  has  very  inconsiderately 
obscured  his  historical  sketch  of  Uie  progress  of  the  art  of  distilling  coal-oil 

*  In  the  rame  class  are  gevcral  Scotch  cannels,  our  own  Breckenridge  and  allied 
Cual*.  also  the  Albert  coal  of  New  Brunswick  and  the  like. 
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by  blendingr  with  it  the  aueftion  of  coal-tar  naphthas,  fie  )ia8,  for  that  matter, 
been  unfortunate  througnou^  in  the  presentation  of  this  part  of  his  subject;  all 
the  crude  liquid  products  of  distillation,  at  whatever  temperature  the  firocess  has 
been  conducted,  being  indiscriminately  jclassed  by  him  as  iar.  Now,  it  is  well 
known  to  practical  men,  as  has  already  been  described,  that  the  products  ob- 
tained from  bituminous  matters  by  slowly  distilling  them,  is  as  different  from 
coal-tar  as  ether  is  from  aljcohol.  The  term  crude-oil,  by  which  the  first-named 
liquid  is  known  to  manufacturers  in  this  country,  characterizes  it  perfectly ;  so 
does  the  term  huUe  de  achisU  (written  at  times  simply  **  scktste")  of  the  French.* 
It  is  surprising  that  Dr.  Antisell  should  have  followed  the  esample  of  sev- 
eral  German  authors — without  their  excuse — in  thus  perplexing  his  readers. 

In  returning  from  this  digression,  we  would  expressly  declare  our  disbelief 
in  the  adage  which  allows  for  the  existence  of  no  novelty.  Still  we  do  believe 
that  very  few  of  the  arts  l^ave  sprung  into  existence  in  a  day,  their  perfection, 
and  especially  their  development,  having  almost  always  resulted  from  the  suc- 
cessive labors  of  numerous  individuals ;  and  we  do  believe  that  the  inventor, 
who  first  practically  "  applies  "  any  abstract  knowledge,  and  thus  creates  a  new 
art  or  branch  of  industry,  is  entitled  to  credit  therefore-^-and  to  far  more  credit, 
and  that  of  a  different  order,  than  the  man  who  subsequently  introdoces  this 
art  into  a  foreign  country.  We  would  not  detract  from  the  efforts  of  the  latter; 
pn  the  contrary,  would  accord  them  high  praise ;  but  we  desire,  first  of  all,  to 
see  justice  meted  out  to  him  who  created  the  art — to  those  who  increase  hu- 
man knowledge,  sooner  than  to  its  mere  diffusers. 

We  wonid  therefore  join  issue  with  Dr.  Antisell  when,  in  his  prefiuce,  be 
tells  us  that  his  book  is  a  **  record  of  the  origin  and  condition  of  an  inftnt 
art,"  and  again  mentions  **  this  new  branch  of  industry."  80,  also,  in  the  first 
lines  of  his  Historical  Introduction,  where  he  speaks  of  "  the  new  and  exten- 
sive manufacture  of  oils  from  coal  and  other  bituminous  substances."  For 
these  statements  are  not  only  erroneous  in  themselves,  but  they — no  less  than 
the  unfair  allusions  which  appear  on  subsequent  pages — tend  to  do  great  in- 
justice to  earlier  inventors,  and  especially  to  the  memory  of  a  man  whose 
name  must  ever  remain  inseparably  connected  with  the  history  of  the  art  of  man? 
ufacturing  the  fluid  now  known  as  coal  or  paraffine-oil.  We  refer  to  Sel- 
LiGUE.  More  than  twenty-five  years  ago,  this  inventor's  method  of  obtaining 
such  oil  was  described  in  the  Journal  dts  ConruMaances  UsutUes,  for  Dec,  l£ti4, 
p.  285.  (See  also  Dinglei^a  Polytechnisches  Jotamal^  1835,  Ivi,  4a)  This  article 
was  subsequently  followed  by  numerous  others,  until  in  Selliffue's  patent  of 
March  19, 1845,  we  find  the  whole  subject  treated  of  most  fully  and  clearly. 
As  a  lucid  and  truthful  description  of  his  processes  and  of  the  products  obtained, 
tliis  specification  is  most  praiseworthy.  Few  subsequent  writers  upon  the  sub- 
ject have  been  able  to  add  anything  to  the  stock  of  knowledge  which  it  im- 
parts. Taken  for  all  in  all,  it  is  doubtless  tlie  most  meritorious  essay  which 
his  ever  been  published  upon  the  art  of  manufacturing  coal-oil.  We  can  but 
reiterate  our  statement,  that  the  brief,  inaccurate,  and  exceedingly  superficial 
comments  which  have  been  bestowed  by  Dr.  A.  (pp.  9,  80,  etc.)  upon  the 
information  which  Selligue  has  imparted  in  his  admirable  series  of  essays, 
jdoes  great  injustice  to  the  subject  as  well  as  to  this  author. 

Leaving  for  a  moment  the  minute  consideration  of  Selligue's  improvements, 
let  us  first  glance  at  the  labors  of  some  of  his  predecessors. 

As  Dr.  Antisell  has  truly  said  (p.  7),  the  discovery  of  the  production  ofofl 
from  coal  appears  to  date  as  far  back  as  the  time  of  Boyle,  (172871799),  when 
the  well  known  experiments  of  Dr.  Clayton  were  made.f 

*  Wc  may  here  obi^erve,  that  throughout  this  Article  we  shall  translate  the  Fr«odi 
term  huiie  de  »chi»te,  by  its  Engli^h  equivalent,  coal-oil. 

f  Philosophical  Transactions,  Jan.  1739,  No.  452,  p.  69;  in  Martyn*s  Abridgment, 
vol  ix.  p.  396. 
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In  difltilliiiff  cotd  from  a  pit  near  Wiffan  in  Lancashire,  this  observer  ob- 
tuned,  first  pUefgm  (water),  then  oil,  and  finally  ^s. 

No  doubt  an  earlier  record  of  similar  experiments  mi^ht  be  fonnd  in  the 
writingB  of  the  alchemists,  who,  as  is  well  known,  subjected  almost  every  sub- 
■tance  to  processes  of  distillation. 

Daring  the  last  centdry  attention  was  again  several  times  called  to  the 
kef 

It  would  se^m,  however,  that  nothing  very  definite  was  published  befbre  the 
year  18M.  UfivERDoaBEfrf  had,  indeed,  in  the  preceding  year,  called  atten- 
tion to  oils  distilled  from  petroleum,  and  even  appears  to  have  obtained  paraf- 
fine — to  which  however  ne  gave  no  name.l  The  attention  of  the  scientific 
wnrld  was  first  reallv  attracted  to  this  substance  by  the  memorable  memoir 
of  Reiehenbacb,$  who  separated  it,  in  the  first  instance,  from  wood  tar,  and 
described  its  pr6perties  at  length.  In  the  following  year,  Reichenbach||  is 
at  great  pains  to  prove  that  the  crude-oil,  obtained  by  slowly  distilling  coal*, 
contains  no  naphthaline,1?  that  naphthaline  is  not  a  product  of  the  slow  distil- 
lation of  coal,  but  is  a  result  of  the  subsequent  decomposition  of  such  products 
bjrh^at;  and  that  the  coal-tar  of  ^s-works  is  not  crude-oil,  but  an  impure 
miztore  of  the  products  of  distillatioh  with  those  resulting  firom  their  decom- 
position.** 

*  In  addition  to  the  authorities  dted  by  Vr.  A.  (p.  8),  we  would  mention  the  fol- 
lowing from  An  Experimental  History  of  the  Materia  Medica,  or  of  tki  Natund 
*nd  Artificial  SitbtitaneeM  made  Use  of  in  MeScine ;  by  Wiluam  Lewis,  M.B ,  F.RS.f 
M  Edit.  8to,  Dublin,  mdoolxiz,  vol  ii,  p.  143,  Article  Petroleum  ;  also,  (accord- 
ion to  Ammcan  Druggists'  Circular,  iv,  86;)  in  the  London  edition  of  Lewis.  4to» 
1761.  p.  486 : 

*  S^Moe  mineral  oils,  procurable  among  ourselves,  are  used  by  the  common  people, 
and  often  with  benefit  The  empiricid  medicine,  called  British  oil,  is  of  the  same 
nature  with  the  petrolea ;  the  genuine  sort  being  extracted  by  distillation  from  a 
hard  bitomen,  or  a  kind  of  stone  coal,  found  in  Shropshire  and  other  parts  of  Eng- 
land" 

f  Bertdiwfs  Jahretheriehi^  x,  181,  firom  KaMner't  Archiv^  xvi;  122;  also  in 
Sehteigper-SeideCt  Journal  fur  Clietnie  und  Pltynk,  1829^.  Iviii,  243. 

X  For  allusions  to  other  earlier  Gurman  re«earciies  bearing  upon  the  subject,  see 
Rachenbach*8  Memoirs,  which  will  be  cited  directly.  Compare  also  Gmelin's 
Handbook  of  Chemistry  (CavendM'i  S«»c  Edit.),  xii,  439. 

§  Journal  fur  C/iemie  und  Pht/Hk^  (or  Jahrbuch  der  Chemie  u.  Phyeik,  Band, 
xxix)  ^n  Schweigger  Seidel  1830',  lix,  436. 

I  find,  (or  Neuee  Jahrbuch  der  Chemie  u.  Phy*ik,  B.  1,)  1x1,  176. 

%  Dr.  Anti«ell  dismisses  this  article  (p.  11)  with  the  statement  that  "  in  1830-'3l', 
Reichvnbach  discovered  naphthalin.'*  It  may  not  be  amiss  to  state  that  nnphtbaline 
vtt  discovered  at  least  ten  years  earlier,  having  been  described  by  Gardkn  in  1820 
(Thomson's  Anncdu  of  Philosophy^  xv,  74),  to  wh«tse  labors  as  well  as  to  thope  of 
CaAMBcaLAiN,  KiOD,  and  others,  Reichenbai^Ii  particularly  refers  in  this  very  article. 
8«  also  loc,  cit.    B.  Ixviii,  [B.  viii.  of  tlie  "  NeuesJahrbuch'*]  S.  283. 

**  It  must  here  be  explained  that  Heichenbach  has  suffered  great  injustice  at  the 
haods  uf  those  who,  in  translating  portions  of  hin  paper's,  have  rendered  his  term 
*"  Steintohlentheer'*  literally — coal-tar.  Now  the  term  coaltnr,  in  countries  abounding 
in  gat-works  like  England  or  the  United  States,  means  the  tar  of  gas-work.*,  and  it 
means  nothing  el«»e.  Gas-works,  it  must  be  remembered,  were,  until  quite  recently, 
bj  DO  means  so  common  in  Germany,  and  were  doubtless  rare  enough  in  1 830,  con- 
Mqoently,  it  is  not  at  all  strange  that  the  English  idea  of  "  coal-tar"  should  not  have 
become  current  in  that  country.  Reichenbach,  for  that  matter,  distinctly  and  re- 
peatedly asserts,  that  his  **  Steinkoldenthee/*  is  a  very  different  substance  from  tlie 
tar  of  frm. works.  In  a  word,  it  was  crude-oil.  If,  perchance,  there  may  be  any  per- 
lon  who  would  accuse  us  of  mistranslating  certain  icords  used  by  Reichenbndi.  we 
vould  at  once  refer  such  an  one  to  the  orginal  memoirs  of  thU  author.  Submitting  it 
to  the  judgment  of  any  competent  chemist,  whether  we  have  mibihterpreted  his  Ian*' 
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These  experiments  were  mtde  upon  a  manufacturing  scale,  Reichenbach 
being,  at  this  time,  *'  chief  of  an  extensive  system  of  mines,  iron  furnaces, 
machine  shops,  chemical  works,  etc.,  most  of  them  establisKed  by  himself  on 
the  estate  of  Count  Salm  [Blankso,  Moravia],  These  works  lie  along  a  line 
some  fifleen  miles  [5  iSiffiTiflfefi]  in  length."    (Schweig^r  Seidel). 

In  another  article  published  later,  in  1831,*  he  descnbes  his  method  of  ob- 
taining paraffine  from  the  distillation  of  flesh  and  of  cood  (portions  of  75  lbs. 
weight  having  been  operated  upon).  With  regard  to  coal,  he  particularly 
urges  tlie  necessity  of  slow  distillation,  in  order  to  prevent  the  decomposition 
of  the  first  products  and  the  consequent  formation  of  naphthaline,  as  explained 
in  his  previous  article,  to  which  he  refers.  The  paraffine  was  separated  from 
the  less  volatile  portions  of  the  rectified  oil  by  cooling — the  description  of 
which  oil  R.  reserves  for  a  separate  article.f  He  also  obtained  paraffine  from 
petroleum.  Two  more  papers  upon  the  subject  were  publishca  by  Reichei- 
bach  in  this  year,|  only  the  first  of  which  is  of  particular  importance  in  this 
connection.  It  relates  to  Eupion  (tl  very,  niw  fat).  A  term  by  which  Reich- 
enbach designates,  in  some  instances,  a  portion,  in  others  the  whole  of  the  soroe- 
what  difficultly  volatile,  fat-like  oils,  prepared  by  purifying  the  first  product  ob- 
tained by  slowly  distilling  substances  of  animal  or  vegetable  origin.  This 
eupion  was,  in  fact  a  mixture  of  several  hydrocarbons — the  same  which,  in 
similar  mixture.^,  are  now  collectively  known  in  commerce  as  coal-oil ;  called 
paraffine  oil  by  some,  and  designatea  in  the  retail  trade  by  innumerable  other 
names  of  only  local  significance. 

£upion  was  obtained  by  Reichenbach  from  the  products  of  the  slow  distilla- 
tion of  animal  and  vegetable  substances,  as  well  as  from  coal,  and  was  minutely 
described  by  him.  We  make  but  a  single  extract  from  this  article,  which  occu- 
pies some  thirty-two  pages :  "  When  any  one  shall  succeed  in  separating  eu- 
pion, at  a  sufficiently  cheap  rate,  from  the  tars  |crude-oils],  it  will  very  proba- 
bly enter  Into  the  circle  of  substances  useful  m  household  economy.  For, 
since  it  bums  from  a  wick,  brightly  and  clearly,  and  is  free  from  smoke,  it  is 
in  no  wise  inferior  to  the  finest  oil  as  an  illuminating  material.  It  does  not 
grease  nor  crust  the  wick,  nor  stiffen  when  cold.  If  we  consider,  in  addition 
to  this,  that  for  all  purposes  where  cold  can  exert  no  influence,  the  paraffine 
need  not  be  separated,  but  can  be  left  dissolved  in  the  eupion,  and  used  in 
conjunction  with  it  for  lighting;  we  shall  perceive  that  this  is  of  some  im- 
portance, since  the  two  substances  are  thus  mutually  improved  for  technical 
purposes." 

In  1832,  Reichenbach§  again  published  a  note  upon  eupion ;  and,  in  1834, 
another  long  article,||  in  which  he  once  more  dwells  upon  its  usefiil  proper- 
ties. 

Reichenbach^s  contributions  on  the  subject  of  the  dry  distillation  of  organic 
substances,  are  comprised  in  some  twenty  or  more  long  articles,  not  counting 

gunge,  [compare,  for  example,  loc.  eit^  B.  Ixviil^  [B.  viii,  of  the  Neue§^ahrbvek,] 
S.  226]. 

It  may  be  worth  while  also  to  call  the  attention  of  the  reader  to  the  fact  that  all  of 
the  substances  discovered  by  Reichenbach  in  **  tar"  (as.  the  text-books  tell  us)  were 
in  reality  obtained  from  crude-oil.  Knowing  this,  every  one  familiar  with  recent 
chemical  literature,  will  perceive  at  once  why  so  few  of  R.'s  scientifiic  results  have 
been  corroborated.  For,  until  quite  recently,  the  attention  of  chemists  interested  in 
such  researches,  hiis  been  almost  completely  occupied  with  the  subject  of  coal-tar. 
Compare  also  Reichenbach's  complaint  against  Dumas  and  Laurent,  in  Schweigger- 
Seidel's /owrno/ /lir  Ch.u.  Phyt.,  1838.  Ixviii,  223. 

♦  Loe.  eit,  Ixi,  [or  B.  1,  of  the  Ncttet-Jahrbuch],  S.  278. 

f  Vid.  infra, 
Loe,  Ht,,  Ixii,  [or  B.  ii.  of  the  Neuea-Jahrbueh],  S.  129,  278. 
Loe.  eit.t  B.  Izvi,  [B.  vL  of  the  NeueaJaltrbuch],  S.  818. 
Erdmann*s  JounuU  fur  praktUche  Chemie,  i,  877. 
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■erenl  smaller  ^  notes.'*  A  tolerably  complete  list  of  which  may  be  found  in 
Erdmann's  Joamal  Air  praktische  Chemie,  i,  1.  It  is  very  much  to  be  resetted 
that  these  memoirs  have  never  been  collected  and  published  as  a  separate 
Tolome.  Even  now,  any  chemist  who  could  find  time  to  collect  these  scattered 
aiticles  and  translate  them  into  English  or  French,  would  unquestionably  pro- 
mote the  canse  of  science  by  so  domg. 

Looking  at  the  question  for  a  moment,  solely  in  its  scientific  bearing,  we 
cannot  remin  from  an  expression  of  astonishment,  that  the  details  of  Reichen- 
bieh*s  researches  are  so  little  known  to  the  generality  of  chemists  ;*  while,  on 
the  other  hand,  we  are  forced  to  confess,  that  it  is  indeed  rare  that  scientific 
KMarches,  conducted  by  a  chemist  in  his  laboratory,  have  so  fully  described  a 
fiiture  art—^ve  so  accurately  pointed  out  the  methods  to  be  followed  and  pre- 
cautions  to  be  observed  by  the  practical  manufacturer.  We  must  not  omit  to 
BWDtion  that,  in  1831,  Christisonf  of  Edinburgh  made  known  his  discovery  of 
paraffine  in  jietroleum  from  Rangoon.  Not  knowing  of  Reichenbach's  previa 
osi  publication,  Christison  named  it  PetroUne,  but  subsequently  admitted  its 
ideotitj  with  paraffine.    In  1833,  Blevt  distilled  oils  from  lignite. 

A  little  later,  in  1834,  Gregory^  published  an  able  article  upon  parafline  and 
espioo,  and  their  occurrence  in  petroleum.  Of  this  memoir  we  cite  but  two 
lines,  (vid.  Trans.,  n.  129,  or  Rep.,  p.  1 13).  ^  It  follows,"  says  Gregory,  *<  that 
there  are  some  kinos  of  naphtha  [petroleum]  which  contain  paraffine  and  eu- 
pkm,  and  are  consequently  the  results  of  destructive  distillation." 

In  the  following  year,  v.  Kobell||  also  noticed  paraffine  in  petroleum. 

For  the  labors  of  Hess  in  Russia,  and  of  several  other  chemists  in  Ger- 
onny,  as  well  as  for  the  interesting  discussions  which  followed  between  these 

*  This  lack  of  information  appears  to  depend  upon  the  circumstance,  that  the 
vriters  of  mo^t  recent  chemical  tex^books  teem  to  have  derived  their  knowledge  of 
the  lubjcet  in  question,  from  Gay  Lnssac's  brief  abstract  of  Reichenbnch^s  earlier 
BMiDoirt,  which  was  published  in  1832,  in  PoggendoHf*8  Annalen,  xxiv,  173;  also  in 
the  Annalet  de  Chimie  et  de  Physique,  [2],  1,  69  ;  and  quite  extensively  copied  by 
the  journals  of  the  ddy. 

Id  this  connection  we  would  respectfullv  urge  upon  all  those  who  have  fallen  into 
the  common  habit  of  regarding  as  somewhat  apochrypbal  the  numerous^  substances 
of  greater  or  less  scientific  interest,  which  Reicnenbach  separated  from  the  products 
of  dry  distillation,  that  before  seeking  to  discredit— or  allowing  themselves  to  die- 
believe — them,  they  should  conduct  experiments  similar  to  his,  <yn  a  scale  of  equal 
magnHude.  Let  us  here  also  bear  in  mind  the  luminous  conclusion  of  the  mte  Dr. 
Hon  of  Edinburgh,  who,  as  the  story  goes,  (Vid.  London  Chemical  News,  i,  66), 
one  day  informed  his  class  that  Reichenbacb  had  discovered  in  tar,  "  creosote,  pica- 
mar,  pAmffine,  cedriret,  capnomor,  and  a  host  of  other  substances  of  no  interest  or 
importance  whatever."  Of  these  **  unimportant"  substances,  two  at  least,  eupion  and 
paiaffioe,  are  to-day  as  well  known,  in  the  world,  as  bees-wax  or  spermaceti,  although 
comparatiTcly  little — we  had  almost  said  nothings— has  been  adued  to  tlie  scientific 
knowledge  of  them,  since  the  publication  of  Reiclicnbach's  memoirs.  If,  perchance, 
toy  other  of  these  well-nigh  forgotten  bodies  should  be  found  to  possess  any  techni- 
cu  importance,  we  would  quickly  enough  find  some  one  claiming  credit  for  its  "  dis- 
covery," and  oppressing  chemical  nomenclature,  by  adding  yet  another  name  to  the 
existing  **  host.  Even  now  we  await,  with  no  little  interest,  the  elucidation  of  the 
question — whether  the  new  yiolet  dye,  prepared  by  oxydizing  anilin,  which  is  ex- 
dting  ao  much  interest,  under  the  names  aiiilein.  Perkir)'s  purple,  mauve^  etc,  is  not 
ideotic^  with,  or  a  component  of,  the  jnttical  of  Reichenhach. 

t  Transactions  of  Royal  Society  of  Edinburgh,  xiii,  118 ;  also  in  Repertory  of 
Patent  Inventions,  18»5,  FN'.  S.]  vol  iii,  p.  390. 

X  Schweigger-SeideVs  Journal  fur  Chemie  u.  Physik,  B.  Ixix,  [B.  ix,  of  the  Xeue9- 
JaAr6McA].  S.  129. 

S  Transactions  of  Royal  Society  of  Edinburgh,  xiii,  124;  also  in  Repertory  of 
Potenilnwention*  1886,  [N.  &]  vol  iv,  p.  109. 

1  J.  pr.  Chem.  y.  213. 
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observers   and   Reichenbacb,  the   reader  may  consult   the'  ^neral  index 

SNamen-u.  Sach-Re/rister  zu  den  Banden  i.  bis  Iz,  Leipzig,  18&]  to  Poggea- 
orff's  Annalcn  der  Pbysik  u.  Cbemie. 

At  tlie  same  time  that  these  scientific  researches  were  in  progress  in  Ge^ 
mnny  and  Scotland,  or  even  earlier,  numerous  practical  efforts  to  manufactori 
oils  from  bituminous  substances  were  made  in  France. 

Although  the  precise  date  at  which  these  experiments  were  commenced  if 
somewhat  obscure,  it  will  not  be  difficult  to  trace  the  liistoiy  of  the  Buccem- 
ful  development  of  the  industry  to  which  they  gave  rise. 

As  stated  by  Dr.  Antisell,  the  MM.  Chervan*  had  a  patent,  dated  in  1894| 
for  distilling  bituminous  substances.  Blum  and  Moneu8e,t  in  1832,  claim 
only  the  application  of  coal-oil  to  purposes  of  lighting — not  its  manoftctme, 
which  they  allude  to  as  being  well  known. 

Subsequently  (7th  October,  1833)  Boscary|  obtained  a  patent  for  extracting 
pyrofrenous  oil  from  different  substances,  asphaltums,  etc.,  and  especially  from 
the  shales  which  occur  in  the  environs  of  Autun  (Saone  et  Loirt)t  and  finally 
from  all  the  bituminous  matters  in  France.  The  oil,  which  is  obtained  by 
distilling  the  shale  in  metallic  cylinders,  may  be  used,  according  to  Bosciiy, 
instead  of  fish-oil  or  resin,  for  ^-making — a  much  better  gas  than  that  pre- 
pared from  coal  being  thus  obtained. 

In  183^3,  Laurent^  occupied  himself  with  the  investigation  of  various  bitu- 
minous shales,  both  French  and  English,  at  the  instance  of  the  MM.  Blom, 
whom  he  mentions  as  being  occupied  with  the  distillation  of  oil  from  the  shales 
of  the  environs  of  Autun.  ||  Laurent  gives  the  details  of  the  process  employed 
by  himself,  telling  us  that  the  retort  in  which  his  shales  were  distilled  attained 
a  sombre  red  heat  at  the  close  of  the  operation ;  also  of  the  percentage  aroovnti 
of  oil  (20  p.  c),  gas,  coke  and  water  obtained  from  the  Autun  shale ;  how  the 
oil  cannot  be  burned  in  ordinary  lamps,  on  account  of  smoking,  but  affiyrds  a 
very  luminous  flame  when  consumed  in  lamps  furnished  with  suitable  chim- 
neys. He  shows  moreover  that  the  oil  contains  paraffine,  and  does  not  contain 
naphthaline. 

Liurent  subsequently  published  another  paperIF  upon  this  oil,  in  which  article 
be  records  his  efforts  to  ascertain  what  definite  chemical  compounds  are  con- 
tained in  the  oil.  One  of  the  products  obtained  by  fractional  distillation,  via., 
an  oil  boiling  at  167''  to  170°  (C.)  =  333""  to  338°  F.,  he  considers  as  identical 
with  eupion. 

In  18:U,  we  find,  for  the  first  time,  an  article**  describing  the  process  of 
Selligue,  althoueh  it  would  appear  from  the  statements  of  this  chemist  and 
of  others,  that  his  attention  had  been  directed  to  the  subject  of  distilling 
bituminous  shales  several  years  earlier.  The  cited  article  relates  how  the  shale 
is  slowly  distilled  in  iron  cylinders,  until  no  more  oil  comes  over;  how  the  oil 
obtained  is  characterized  by  containing  neither  oxygen  nor  naphthaline,  but 
a  solid  substance  differing  from  the  latter,  and  resembling  that  called  para- 
naphthalineft  by  Laurent 


♦  Brevets  d'InveDtion  xviii,  232.  f  Ibid.  Ixv.  260. 

X  Ibid  Ixviii,  869. 

§  Annales  de  Chimie  et  de  Phj/aimie,  liv,  892. 

I  According  to  Laurent,  he  had  himself  proposed  to  a  company,  in  1829,  to 
work  these  shales,  in  order  to  extract  the  oil  contained  in  them,  and  to  employ  it 
fur  lighting. 

^  Compten  RendM,  1887,  iv,  909 ;  more  fully  in  Annales  de  Chimie  et  de  Fhft- 
i^[uey  Ixiv,  821. 

**  Journal  dee  Connaiesancet  ITtntelles,  Dec.  1 834,  p.  286 ;  also  in  Dingler'i  Po()f- 
techni»r,hee  Journal,  1835,  Ivi,  40,  from  which  our  extract  is  taken. 

If  The  inadvertency  of  confounding  this  body  with  paraffine  was  sabssqoaotly 
corrected  by  Selligue. 
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334,  ^  and  ^36,  Selligue*  was  principally  occupied  with  his  well-known 
I  for  making  water-gas.  In  calling  the  attention  of  the  French  Acad- 
to  this,  he  remarks  tliat,  in  conjunction  with  David  Blum,  he  holds 
Dt  granted  in  1832  for  the  application  of  oils  obtained  from  shale  to 
es  of  direct  illumination,  and  tliat  the  working  of  the  shale  employed  is 
hands  of  a  company  capable  of  developing  the  business  to  any  extent 
commerce  or  the  arts  may  require. 

le  same  year  Payen^  in  reporting  upon  Selligue's  water-gas,  remarks 
he  ffreat  importance  of  the  new  mdustry  of  distilling  oil  from  shales 
S.  has  introduced. 

le  following  year  we  again  find  Selligue  before  the  Academy§  request- 
it  body  to  appoint  a  committee  to  examine  the  merits  of  his  new  system 
-lighting ;  his  process  of  distilling  bituminous  shales  on  the  great  scale 
Liw  of  apparatus,  each  one  of  whicn  furnishes  from  1,000  to  ],400  pounds 
le  oil  per  day — this  being  about  10  per  cent  of  tlie  weight  of  the  shale 
fed,  and  being  almost  all  which  exists  in  the  raw  material ;  also  of  his 
•  of  separating  various  products  from  the  crude  oil,  some  of  which  are 
ible  to  the  production  of  gas,  othei's  to  ordinary  purposes  of  illumination, 
hers  to  different  uses  in  the  arts.  This  petition  was  referred  to  a  com- 
of  three — Thenard,  D'Arcet  and  Dumas — who  reported  in  l840.||  Thejr 
HI  the  localities  of  Selligue's  three  establishments  for  obtaining  nil 
hales;  the  amounts  of  oil  obtained  from  the  different  kinds  of  shale,  &c. 
838  Selligue  also  obtained  a  new  patentlf  **  for  the  employment  of  mineral 
r  lighting."  In  his  specification  he  informs  us  that  the  principles  upon 
his  processes  for  rendering  the  oil  obtained  from  shales  proper  for  the 
MS  of  direct**  illumination  depend,  are: 

lemoval  of  almost  all  odor.  II.  Removal  of  all  tar.  III.  Removal  of 
ost  volatile  portions  of  the  oil,  which  are  also  the  most  inflammable  and 
ost  odorous,  the  presence  of  which  would  cause  the  oil  to  have  too  great 
y  for  the  capillarity  of  ordinary  wicks.  #  •  • 
B  operations,  continues  Selligue,  consist  in  slowly  distilling  the  bitumin- 
lale,  and  collecting  the  liquid  products  in  large  receivers.  These  pro- 
are  redistilled,  and  divided  into  fractions  by  refrigerating.  They  are 
d  with  concentrated  sulphuric  acid  for  a  longer  or  shorter  time  accord- 
» the  nature  of  the  shale  employed.  Twenty-four  hours  are  ordinarily 
lent,  the  oil  being  agitated  from  time  to  time.  The  quantity  of  acid 
varies  from  -^  to  ^.  Afler  this  tho  oil  is  to  be  carefully  drawn  off 
the  tar,  and  washed  with  water.  Slaked  lime  is  then  added  and  a  cur- 
»f  steam  passed  through  the  oil  in  order  to  carry  off  by  distillation  all  the 
volatile  and  odorous  liquids.  This  last,  says  Selligue,  is  the  most  im- 
it  part  of  my  process,  for  if  this  very  inflammable  portion  were  allowed 
oain  in  the  oil,  one  could  not  use  the  latter  in  ordinary  lamps  h  cotirattt 
•  •  ♦  This  patent  it  should  be  observed  claims  only  to  be  an  im- 
ment  upon  that  of  Blum  and  Moneuse  (vid.  Supra),  Selligue  asserts, 
rer,  that  coal-oil  had  never  before  been  preparea  in  such  a  manner  tliat 


Jee  seven  patents  in  BreveU  d* Invention,  Ixx,  269.     Of  these  patents  two  are 
18.^4;  two,  1836;  an<i  three,  1836.     For  a  description  of  his  process  of  gas- 
1^  see   also   Bulletin  de  la  SocietS  d EneouragemerUf  Oct.  1838,  p.  396 ;  or 
»»r'8  Polytechnitchet  Journal.  Ixxi,  29. 
^ampten  Reudiu,  1837,  iv,  969. 

3iii^leKs  Poliftechnixches  Jtmrnal,  Ixviii,  201 ;  from  Bulletin  d§  la  SoeiftS 
vnragement,  Dec.  1837,  p.  493. 
Compter  Rendun,  1838,  vii,  897. 

Cumpie*  Kendii*,  x,  861 ;  also  in  Dingler's  PolytechnitcheM  Journal,  Ixxvii,  187. 
Brevet*  d Invention,  Ixviii,  396. 

Tlie  term  "  direct  illumination*'  is  constantly  used  by  Selligue  in  contradistinc? 
^  ihe  indirect  use  of  the  oil  in  bis  process  of  gas-making. 
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it  was  fit  for  use  in  common  lamps.  This  has,  indeed,  he  says,  been  the 
subject  of  many  researches,  but  no  one  has  hitherto  succeeded  in  avoiding  the 
empyreumatic  odor,  and  the  very  inflammable  products  which  caused  the 
oil  to  rise  too  quickly  to  tlie  summit  of  the  wick.  He  goes  on  to  define  the 
difference  between  his  purified  oil  and  the  crude  oil  obtained  directly  from 
shale.  On  the  27th  of  March,  1839,  Selliffue  specifies  certain  additions  and 
improvements  to  the  preceding  patent  I  should  add,  he  snys,  that  I  nov 
divide  the  products  of  distillation  into  four  distinct  parts,  which  afibrd  me 
every  facilitv  for  employing  tliese  products  in  the  arts  and  for  domestic 
economy,  in  these  divisions  there  are  indeed  some  anomalies  which  arise 
from  differences  in  the  shales,  &c.  which  I  treat;  but  the  following  products 
are  always  obtained : 

I.  A  light,  volatile  oil  more  or  less  odorous  according  to  the  source  firom 
which  it  is  derived.  •  •  •  This  can  be  used  in  painting,  for  diasolving 
resins,  &c.,  for  lighting  by  vaporising  it  (it  being  very  volatile)  or  for  the  pro- 
duction of  gas  according  to  tny  system. 

II.  A  fat  oil  only  slightly  volatile,  and  having  but  little  odor ;  this  can  be 
used  for  domestic  purposes  in  ordinary  lamps  with  or  without  admixture  of 
animal  or  vegetable  oils. 

ILL  A  fatty  substance  almost  odorless,  possessing  all  the  properties  of  the 
fats,  and  well  adapted  for  use  in  the  arts,  it  can  also  be  used  for  lighting,  either 
by  mixing  it  with  light  oils  or  by  decomposing  it  for  the  production  of  gas. 
It  can  moreover  be  used  for  soap*  since  it  saponifies  veiy  well,  and  being 
without  odor  affords  a  very  good  soap ;  with  ammonia  the  fat  forms  a  sort  m 
pomade. 

IV.  An  odorless  pitch  of  great  purity  and  tenacity,  suitable  for  preparing 
a  black  solid  varnish  for  preserving  wood,  iron-work,  &c,      •    •     • 

In  1839,  Selliguef  in  alluding  to  the  use  of  his  oils  in  the  treatment!^ 
cutaneous  diseases  speaks  of  the  three  large  establishments  for  the  distillation 
of  bituminous  shale  which  he  has  erected  in  the  Department  Saone  et  Loire, 
and  mentions  the  fact  that  the  oil  (crude  ?)  is  furnished  at  the  rate  of  about  two 
cents  [ten  centimes]  per  pound. 

The  question  of  price  is  again  discussed  a  few  years  later,  when  Selliguet 
says :  it  has  been  stated  that  crude  shale  oil  costs  only  $1  50  per  100  pounds, 
and  that  it  contains  60  per  cent  of  a  very  light  volatile  ethereal  oil  well 
suited  to  afford  light,  as  well  as  40  per  cent  of  a  fat  substance.  Now  since 
1&37,  I  have  extracted  more  than  4,000,000  pounds  of  oil  from  bituminous 
shale,  but  the  oil  (crude  ?)  costs  20  cents  a  gallon  (22  frs.  the  hectolitre)  or 
even  27  cents  when  delivered  in  Paris.  From  every  hundred  measures  of  the 
crude  oil  are  obtained  (by  distillation)  20  measures  of  volatile  oil  boiling  at 
]00^C.=212'>  F.;  30  measures  of  less  volatile  oil  boiling  at  150^  to  260^* 
C.=:302^  to  500°  F. ;  14  measures  of  an  oil  containing  paraffine,  and  38 
measures  of  fat — five  measures  being  losL  In  purifying  these  products  a 
further  portion  is  lost 

The  clearest  of  all  Selligue's  specifications,  however,  is  that  of  the  patent 
granted  to  him  March  19,  1845§  for  the  distillation  of  bituminous  shales  and 
sandstones. 

Afbcr  describing  the  various  forms  of  apparatus  used  in  distilling,  into  one 
of  which  superheated  steam  was  introduced,  he  enumerates  the  products  of 
distillation  as  follows :  I.  A  white,  almost  odorless,  very  limpid  mineral  oil^ 
somewhat  soluble  in  alcohol — which  may  be  used  as  a  solvent,  or  for  purposei 
of  illumination  in  suitable  lamps,  &c. 


*  Tliis  "  8onp/'  (emulsion)  is  described  more  fully  in  the  sequel. 

f  Comptes  Rendus,  ix,  140;  also  AnnnUn  der  Pharmacie,  von  Wcehler  u.  Liebig, 
xxxii,  123. 

X  Din^lcr's  Polytechniachet  Journal,  xci,  193  ;  from  the  Monittur  Induttriel^  184S, 
>V  770. 

§  Brevets  J' Invention,  [new  series,  (loi,  du  5  Juillet,  1844,)]  iv,  80. 
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IT.  A  sparingly  yolatile  mineral  oil  of  sp.  gr.  0*84  to  0*87,  of  a  light  lemon 
€olor»  perfectly  limpid,  almoet  odorless,  never  becoroinff  lancid,  and  suscepti- 
ble of  beinff  burned  in  ordinary  oil  lamps,  of  constant  level  h  reservoir  iupC" 
rino*,  with  double  current  of  air — a  slight  modification  of  the  form  of  the 
cfainmey  and  burner  being  alone  necessary.  This  oil  can  also  be  mixed 
wHh  the  animal  or  vegetab^  oils.  Oils  thus  prepared  do  not  readily  become 
itndd,  Dor  do  they  congeal  easily  when  subjected  to  cold. 

IIL  A  fat  mineral  oil,  liquid  at  the  same  temperature  as  olive  oil.  This  oil 
cootains  a  little  paraffine ;  it  is  peculiarly  well  adapted  for  lubricating  ma- 
duDerr,  and  has  an  advanta^  over  olive  and  other  vegetable  oils,  or  neats- 
fiiot  oil  in  that  it  preserves  its  unctuosity  when  in  contact  with  metals  and 
does  not  dry  up.  It  saponifies  easily,  and  forms  several  compounds  with 
immonia. 

IV.  From  the  oils  Nos,  I,  II,  and  III,  I  extract  a  red  coloring  matter  which 
ctn  be  used  in  various  arts. 

V.  White  crystalline  paraffine  which  needs  but  little  treatment  in  order  to  be 
k  for  making  candles ;  this  substance  does  not  occur  in  very  large  proportion 
IB  the  cmde  oil,  and  the  proportion  varies  according  to  the  different  mineral 
mbstancea  upon  which  I  operate.  There  is  but  little  of  it  in  petroleum,  and 
in  the  oil  obtained  from  bituminous  limestone.  I  often  leave  a  great  part  of 
the  paraffine  in  the  fat  oil  and  in  the  grease  in  order  that  these  may  be  of 
loperior  quality. 

Vf.  Grease.  This  grease  la  superior  to  that  of  animals  for  lubricating 
lacbinery,  and  for  many  other  purposes,  since  it  does  not  become  rancid,  and 
lemiins  unctuous  when  in  contact  with  metals. 

VIL  Perfectly  black  pitch — very  *•  drying** — suitable  for  preserving  wood, 
metals,  dtc 

VIIL  An  alkaline  soap  obtained  by  treating  the  oils  with  alkalies. 

UL  Sulphate  of  ammonia.  X.  Manure  prepared  by  mixing  the  ammoniacal 
liquor,  or  the  blood  of  animals,  with  the  crushed  fixed  resimie  (coke)  of  the 
•lule.    XL  Sulphate  of  alumina  from  the  residue  of  the  shale.        f.  h.  s. 

[To  be  concluded.] 


SCIENTIFIC     INTELLIGENCE. 

I.   CHEMISTRY  AND  PHYSICS. 

1.  On  Chlorophyll, — Fr^mv  has  communicated  the  results  of  an  in- 
teresting investigation  of  the  green  coloring  matter  of  plants.  His  con- 
dosions  are  as  follows : 

1.  Chlorophyll  may  be  decomposed  into  a  blue  and  into  a  yellow 
soUtance. 

2.  These  substances  give  compounds  with  alumina  which  are  insolu- 
ble in  water.  When  hydrate  of  alumina  is  added  to  an  alcoholic  solu- 
tioD  of  chlorophyll,  neither  of  the  constituents  of  the  latter  unites  with 
the  earth.  When,  however,  water  is  added  gradually,  the  blue  substance 
atid  a  little  of  the  yellow  first  unite  with  the  alumina  to  form  a  dark 
green  precipitate,  while  the  alcoholic  solution  remains  yellow.  Both 
Bodies  are  precipitated  together  from  a  very  dilute  aqueous  solution. 

To  separate  the  blue  and  yellow  substances  completely,  the  author  in- 
troduces a  mixture  of  two  parts  of  ether,  and  one  part  of  muriatic  acid, 
diluted  with  a  little  water  into  a  bottle,  and  shakes  the  whole  till  the  mu* 
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riatic  acid  is  saturated  vith  ether.  The  natural  chlorophyll  which  n 
be  extracted  from  leaves  by  raeaus  of  alcohol,  may  be  easily  decompo 
into  its  constituents  by  shaking  it  with  thiff  mixture  of  muriatic  acid  i 
ether.  The  liquid  first  takes  a  brown  color,  after  which  the  aqueous  i 
riatic  acid  takes  a  beautiful  blue,  while  the  ether  separates,  holding 
yellow  coloring  matter  in  solution.  Fr6my  calls  the  blue  substa 
phyllocyanin,  and  the  yellow  phylloxanthin.  When  alcohol  is  added, 
that  the  two  liouids  mix,  a  green  is  again  produced,  of  the  color  of 
natural  chloropnyll. 

Young  leaves  exposed  to  the  vapors  of  muriatic  acid,  quickly  aasn 
a  beautiAil  green  color.  The  yellow  autumn  leaves,  on  the  other  ha 
contain  only  phylloxanthin.  Under  certain  circumstances,  phyllocya 
is  capable  of  yielding  another  yellow  substance,  to  which  the  author  gi' 
the  name  of  phylloxanthein  ;  from  this  substance  phyllocyanin  may 
again  obtained.  The  blue  coloring  matter  of  chlorophyll  is  more  cm 
altered  than  the  other.  The  author  promises  a  further  investigation 
this  very  interesting  subject ;  his  results  are  of  equal  interest  to  natal 
ists  and  chemists. — CompL  Rendus^  1,  p.  405. 

2.  On  the  Separation  and  Estimation  of  Phosphoric  Acid. — Chaitc 
has  given  a  method  of  estimating  phosphoric  acid,  which  depends  up 
the  entire  insolubility  of  phosphate  of  bismuth  in  liquids  containing  t 
nitric  acid.  When  a  solution  of  acid  nitrate  of  bismuth,  so  dilute 
not  to  be  rendered  turbid  by  water,  is  added  to  a  liquid  containing 
phosphate  dissolved  in  nitric  acid,  a  very  dense,  white  precipitate  is  i 
mediately  formed,  which  has  the  formula  BiOs,  POs,  and  the  constitnti 
of  which,  according  to  Chancel,  is  perfectly  constant. 

The  neutral  phosphate  of  bismuth  is  perfectly  insoluble  in  water,  a 
dilute  nitric  acid,  whether  cold  or  hot ;  it  dissolves  sensibly  in  soluUc 
containing  a  large  proportion  of  salts  of  ammonia.  The  filtration  a 
washing  is  very  easy  and  rapid;  the  dried  salt  may  be  ignited  in  a  p 
tinum  crucible,  and  does  not  fuse  at  a  red  heat. 

Pyrophosphoric  acid  is  also  precipitated  completely  by  the  acid  nitn 
of  bismuth ;  a  white  precipitate  is  formed  which  is  much  more  voluminc 
than  the  tribasic  phosphate.  This  precipitate  has  the  formula  2BiO] 
SpP09 ;  it  is  easily  and  completely  transformed  into  the  tribasic  pbi 
phate  by  simply  boiling  it  in  the  presence  of  an  excess  of  the  acid  nitn 
of  bismuth. 

The  m  eta  phosphates  behave  in  the  same  manner,  but  the  precipiti 
requires  a  longer  boiling  to  be  completely  transformed  into  the  ordina 
phosphate. 

Chancel  asserts  that  he  has  been  able  to  detect  the  presence  of  o 
milligram  of  phosphoric  acid  when  mixed  with  120mm.  of  alumina  in 
dilute  solution  containing  more  than  a  gramme  of  free  nitric  acid.  * 
the  precipitation  is  very  rapid  in  a  hot  solution,  and  as  the  liquid  becon 
almost  instantly  clear,  it  would  be  easy  to  estimate  phosphoric  acid  by 
titrated  solution  of  acid  nitrate  of  bismuth. 

Chancel  prepares  the  acid  nitrate  by  dissolving,  with  the  aid  of  he) 
one  part  of  pure  crystalline  subnitrate  of  bismuth  in  four  parts  of  niti 
acid  of  specific  gravity  1*86,  adding  to  the  solution  80  parts  of  distill 
water,  and  filtering  if  necessary.    In  using  this  solution,  the  phospha 
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if  not  aolable  in  water,  is  to  be  dissolved  in  nitric  acid,  avoiding  a  large 
exoe».  The  solution  is  to  be  diluted  with  water,  the  nitrate  of  bismuth 
idded  aa  long  as  a  precipitate  is  produced,  and  the  whole  brought  to  boil, 
filtered  and  washed  with  boiline  water.  After  drying,  the  filter  must  be 
separated  aa  completely  as  possible  from  the  pecipitate,  bnmed  by  itself 
and  the  ashes  added  to  the  precipitate,  which  may  be  heated  to  redness 
in  a  platinnm  crucible.  The  bases  are  easily  estimated  in  the  filtrate,  af- 
ter removing  the  excess  of  bismuth  by  sulphuretted  hydrogen.  This 
prooess  requires  that  the  liquid  should  be  free  from  chlorids  and  sul- 
phalea,  which,  when  present,  are  easily  removed  by  nitrate  of  silver  and 
ehlorid  of  barium. — Comptes  Rendus^  1,  p.  416. 

8.  On  a  Ifew  Mods  of  Preparing  Calcium, — Caron  has  succeeded  in 
preparing  large  quantities  of  calcium  by  the  following  process :  A  nriz- 
tare  of  300  parts  of  fused  and  pulverized  ehlorid  ot  calcium  with  400 
parts  of  granulnted  distilled  zinc  and  100  parts  of  sodium  in  pieces  is  to 
be  heated  to  redness  in  a  crucible.  The  reaction  is  feeble,  and  after  some 
time  flames  of  zinc  appear.  The  heat  is  then  to  be  moderated,  the  tem- 
perature remaining  as  high  as  possible  without  volatilizing  the  zinc ;  af- 
ter a  quarter  of  an  hour  the  crucible  may  be  withdrawn  from  the  fire. 
It  contains  a  well  fused  metallic  mass,  which  is  highly  crystalline,  and 
which  contains  from  10  to  15  per  cent  of  calcium.  The  alloy  is  then 
to  be  placed  in  a  crucible  of  gas-retort  carbon  and  the  zinc  expelled  by 
heat :  in  this  manner  Caron  obtained  masses  of  40  grammes  at  a  single 
operation,  and  containing  only  the  impurities  of  the  zinc  employed.  As 
thus  obtained  calcium  has  a  brass-yellow  color  and  a  density  of  from  1*9 
to  1*8,  it  is  not  sensibly  volatile,  but  filings  of  the  metal  burn  with  red 
sparks  of  remarkable  beauty  without  formation  of  vapor,  which  seems  to 
show  that  the  metal  is  not  volatile  at  the  temperature  of  its  combustion. 
The  author  promises  to  communicate  the  results  of  similar  experiments 
ID  the  preparation  of  barium,  strontium,  <fec. — Compt,  Rendus,  1,  p.  647. 

4.  On  a  New  Metallic  Element, — Von  Kobell  has  discovered  in  eux- 
enitc,  aeschynite,  and  samarskite,  and  a  tantalite  from  Taramela,  a  new 
metallic  acid  belonging  to  the  same  group  with  tantalic  and  niobic  acids. 
To  the  new  metal  contained  in  this  acid,  the  author  has  given  the  (not 
very  well  selected)  name  of  Dianium,  When  dianic  acid,  as  precipi- 
tated by  ammonia  from  its  solution  in  chlorhydric  acid,  is  boiled  with 
chlorhydric  acid  and  metallic  tin,  a  beautiful  deep  sapphire  blue  solution 
is  produced,  which  remains  blue  after  filtration.  When  tantalic  acid, 
from  the  tantalite  of  Kimeto,  or  niobic  acid  from  Bodennrais,  are  treated 
in  the  same  way,  the  solution  becomes  bluish ;  and  on  adding  water,  the 
color  quickly  vanishes,  and  the  solution,  on  filtering,  passes  through 
colorless. 

When  dianic  acid  is  boiled  with  chlorhydric  acid  and  zinc,  instead  of 
with  tin,  the  blue  solution  does  not  appear,  the  precipitated  acid  becomes 
blue,  but  filters  colorless,  and  is  decolorized  by  water  without  being  sen- 
sibly dissolved.  When  equal  quantities  of  dianic,  tantalic,  and  hyponio-' 
bic  acid  are  boiled  with  concentrated  chlorhydric  acid,  upon  a  funnel  of 
platinum-foil  for  three  minutes,  all  three  give  yellowish  milky  liquids ;  if 
water  be  then  added,  the  solution  of  dianic  acid  becomes  perfectly  clear, 
while  the  tantalic  and  hyponiobic  acids  remain  undissolved. 
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When  fresbly  precipitated  dianic  acid  is  healed  to  boiling  with  dilute 
sulphuric  acid,  the  milky  liquid  poured  into  a  glasa,  and  gnaus  of  dis- 
tilled zinc  thrown  in,  the  dianic  acid  in  a  few  moments  becomes  smalt 
blue,  eren  dark  blue,  and  retains  this  color  for  some  time  on  addition  of 
water ;  but  the  liquid  passes  through  the  filter  colorless.  In  this  respect, 
dianic  acid  resembles  hyponiobic  acid,  while  tantalic  acid,  under  the  same 
circumstances,  becomes  pale  blue,  and  immediately  loses  this  color  on 
addition  of  water.  In  this  manner,  tantalic  may  be  distinguished  from 
dianic  and  hyponiobic  acids.  The  relations  of  Uie  three  acids  to  chlor- 
h^dric  acid  and  tin,  and  to  sulphuric  acid  and  zinc,  ace  thus  suflScient  to 
distinguish  them  from  each  other. 

Dianic  acid  appears  to  exist,  though  in  a  less  pure  state,  in  the  tanta- 
lite  from  Greenland,  in  pyrochlore  from  the  Umengebirg,  and  in  the  brown 
Wohlerite — though  the  author  had  but  small  quantities  of  these  miner- 
als at  his  disposal.  A  small  piece  of  black  vttrotantalite,  bdieved  to  be 
from  Ytterby,  save  the  reaction  of  dianic  acid.  A  second  specimen,  how- 
ever, the  spednc  gravity  of  which  was  found  to  be  5*55,  contained  tanta- 
lic acid. 

Titanic  acid  is  easily  distinguished  from  the  other  acids  of  the  same 
grroup,  by  boiling  it  with  muriatic  acid  and  tin,  and  diluting  the  solution 
with  water.  The  blue  color  then  passes  to  rose  red»  and  the  solution  re- 
tains this  color  several  days.  When  dianic  acid  is  present,  the  blue  color 
predominates,  but  after  standing  some  hours  the  rose  color  of  titanic  add 
appears. 

The  tantalite  from  Tammela,  which  Von  Eobell  terras  dianite,  has  a 
specific  gravity  of  5*5 — while  the  other  tan  tali  tes  vary  in  density  from 
7*06  to  7*5.  The  streak  of  dianite  is  dark  grey,  while  that  of  the  tanta- 
lites  from  Tammela  is  dark  brown  red.  Be&re  tlie  blowpipe,  dianite  ex- 
hibits no  sensible  difference  from  the  tantalite  of  Eimeto. 

H.  Rose,  to  whom  Von  Eobell  sent  a  specimen  of  dianic  acid  for  ex- 
amination, considered  it  probable  that  the  peculiar  reactions  of  this  sub- 
stance might  be  due  to  tne  presence  of  tungstic  acid.  Von  Eobell  has, 
however,  shown  by  special  experiments,  Uisi  this  is  not  the  case.  In 
conclusion,  the  author  recommends  those  who  desire  to  repeat  his  exper- 
iments, to  employ  the  same  proportions  of  water,  acid,  etc.,  of  which  he 
himself  made  use,  and  for  the  details  of  which  we  must  refer  to  the  orig- 
inal paper. — Bull,  der  Acad,  der  WtsaeTUcha/ten,  March  10th,  1860, 
(Munich).  w.  g. 

5.  Note  on  the  extent  to  which  Mercury  volatilizes  along  toith  the  vapor 
of  water  at  100**  C. ;  by  J.  W.  Mallet.* — In  Berzelius'  Traits  deChimie 
it  is  stated  that  Stromeyer  drew  attention  to  the  fact  of  the  evaporation 
of  mercury  in  considerable  quantity  at  60°  to  80°  C.  with  the  vapor  <rf 
water,  the  more  volatile  substance  carrying  with  it  the  less  volatile,  as  in 
the  case  of  a  solution  of  boracic  acid  when  heated. 

This  fact  does  not  seem  to  have  been  very  generally  noticed  by  the 
compilers  of  chemical  text-books  in  treating  of  the  history  of  mercury, 
though  it  is  always  stated  that  the  metal  is  capable  of  volatilizing  to  a 
very  alight  extent^  even  when  alone,  at  the  common  temperature  of  the 
atmosphere.  Some  doubt  too  would  seem  to  have  been  thrown  upon 
Stromeyer's  observation  by  the  experiments  made,  under  peculiar  condi- 

«  Oommunicated  by  the  author. 
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tions,  bj  Frofteniaa,  and  reported  by  him  in  the  appendix  to  bis  treatise 
oa  quantitative  analjBis.  It  was  found  that  6*4402  grni.  of  mercury, 
mtered  with  a  considerable  quantity  of  water,  and  heated  to  the  boiling 
point  of  the  latter  for  a  quarter  of  an  hour,  lo?t  but  *0004  grm.,  while 
eiposure  to  the  air  at  summer  heat  for  six  days  produced  a  further  loss 
of  -0005  grm. 

I  have  lately  obeerved  the  tolerably  rapid  evaporation  of  the  metal 
vith  steam,  produced  not  from  a  mass  of  water  covering  the  quicksilver, 
but  from  a  porous  and  highly  absorptive  clay  which  was  dry  to  the  touch, 
but  gave  off  some  eight  or  ten  per  cent  of  water  when  heated  to  100°  0. 
A  specimen  of  this  soil  had  b^n  in  contact  with  mercury,  and  several 
grams  of  the  metal  in  small  globules  had  become  mixed  up  with  the 
masa.     It  was  placed  in  the  common  copper  box  with  double  sides  which 
serves  aa  a  steam-bath,  and  exposed  to  the  temperature  of  boiling  water. 
In  half  an  hour  I  was  surprized  to  see  that  the  little  piece  of  glass  tube 
through  which  the  heated  air  and  vapor  from  the  inside  of  the  steam- 
bath  escapes  was  coated  with  a  bnght  specular  deposit  of  metallic  mer- 
cury.   This  was  brushed  off,  and  the  tube  replaced,  when  again  it  be- 
came in  a  short  time  similarly  coated.    The  steam-bath  was  kept  in  con- 
stant use  in  drying  this  and  other  specimens  of  soil  for  twenty  or  thirty 
hours,  and  in  this  time  between  four  and  five  grains  of  mercury  was  col- 
lected from  the  glass  tube.    Doubtless  the  condensation  of  the  mercury 
vapor  on  the  latter  must  have  been  far  from  complete — a  large  propor- 
tioii  of  mercury  probably  escaped  into  the  atmosphere.    At  any  rate  it 
seems  clear  that  the  metal  can  volatilize  in  very  considerable  amount 
when  surrounded  by  vapor  of  water  at  100°  C,  and  not  at  the  same  time 
pressed  upon  or  affected  by  the  cohesion  of  a  mass  of  liquid  water. 
HeDce  an  obvious  necessity  for  thoroughly  effective  condensation  when 
mercury  is  to  be  determined  in  its  compounds  by  ignition  with  soda-lime. 

TicmiCAL  CemisTBT. 

6.  Disinfectants, — ^The  use  of  a  mixture  of  coal-tar  and  plaster-of- 
Paris  for  purposes  of  disinfection  and  for  dressing  wounds,  as  pro- 
posed by  CoRNE  and  Demeaux  {Comptes  Hendus,  xlix,  127  ;  see  this 
Journal,  xxviii,  425),  has  been  recently  reported  upon  in  the  French 
Academy  by  a  committee — Chevreul,  J.  Cloquet,  and  Velpeau  (rappor- 
Uur) — to  which  the  subject  was  referred  in  July,  1859. 

The  great  interest,  which  this  method, — so  favorably  commented  upon 
by  the  distinguished  surgeon  Velpeau  soon  after  its  publication, — excited 
among  the  medical  men  of  France  gave  rise  to  the  publication  of  numer- 
009  other  systems  of  disinfection,  which  being  submitted  to  the  Academy 
for  iu  approval  were  also  referred  to  the  committee  in  question.  The  la- 
bors of  its  members  have  thus  been  materially  increased,  and  their  report 
iwelled  to  the  dimensions  of  a  general  treatbe  upon  disinfectants — 
especially  those  applicable  to  wounds. 

In  numerous  experiments  made  at  the  Hospital  de  la  CharitS  the 
mixed  coal-tar  and  plaster  of  Come  was  exployed,  both  in  the  state  of 
powder  and  as  a  poultice  made  by  mixing  it  with  oil.  When  applied  as 
» thick  layer,  three  or  four  times  a  day,  upon  putrid,  gangrenous  and 
unious  wounds,  the  powder  destroyed  their  odor  without  giving  rise  to 
tny  special  pain.    Upon  indolent  sores,  however,  or  upon  recent  bums, 
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the  contact  of  the  powder  produced  considerable  smarting  upon  80in< 
tients,  though  well  borne  by  others.  Wounds  of  the  first  class  wen 
ten  found  to  be  cleaned  as  well  as  disinfected ;  while  those  of  the  set 
class  generally  acquired  a  dirty,  pale,  gray  tint,  their  circatrization  I 
hindered. 

The  poultices  were  found  to  be  more  advantageous  than  the  po' 
in  the  treatment  of  cavernous  wounds,  purulent  or  fetid,  and  sinuous 
open  suppurating  abscesses,  anthracoidal  suppurations,  etc. 

Applied  directly  to  the  sore,  the  poultices  destroyed  the  putrid  o 
allaye^l  the  inflammation  without  augmenting  the  pain,  leaving  beo 
them  a  healthier  pus,  and  the  surfiices  in  better  condition.  In  a  ti 
the  mixed  coal-tar  and  plaster,  when  properly  applied,  disinfects  wo 
and  putrid  suppurations.  As  for  the  absorbent  and  detergent  qua 
which  its  inventors  also  claim  for  it,  these  are  less  clearly  evident 

The  powder  absorbs  better  than  the  poultices, — the  latter,  it  is 
take  up  a  portion  of  the  morbid  exudations,  but  unless  the  dressin 
carefully  renewed,  five  or  six  times  a  day,  pus  will  nevertheless  co 
beneath  it  From  this  it  follows  that  after  having  been  somewhat  clea 
the  wound  ceases,  at  the  end  of  a  few  days,  to  clean  itself,  or  to  heal  i 
rapidly  than  it  would  with  the  usual  topical  applications. 

Upon  ulcerated  cancers,  the  mixture,  either  as  powder  or  poultice, 
infects  them  partially,  but  neither  dries  up  the  suppuration  nor  allev 
the  pain. 

It  is  in  the  dissecting-room,  upon  organic  matter  in  a  state  of  pi 
faction,  that  the  mixed  coal-tar  and  plaster  is  all  powerful.  The  moi 
fectious  masses,  when  imbued  with  the  powder,  or  simply  rolled  abo' 
it,  lose  at  once  their  disagreeable  odor.  According  to  Velpeau,  his 
topsy  room  was  as  approachable  towards  the  close  of  last  summer  i 
had  formally  been  repulsive.  It  was  freed  from  flies  and  other  insect 
well  as  from  putrid  odors. 

Although  it  would  have  been  out  of  the  province  of  the  comraitte 
experiment  upon  the  application  of  this  mixture  in  disinfecting  filth  i 
the  great  scale,  they  have  nevertheless  proved  that  it  can  be  ad 
tageously  used  in  hospitals  for  deodorizing  urine  or  fecal  matters. 

The  following  inconveniences,  to  which  the  use  of  the  mixture  in 
gery  would  give  rise,  are  enumerated : 

It  not  only  soils  the  clothes  of  the  patient,  but  hardens  them 
causes  them  to  weigh  more  heavily  upon  or  about  the  wound ;  it  imf 
to  the  bandages,  with  which  the  poultices  are  covered,  a  very  t 
cious  rusty  or  yellow  color;  it  must  be  frequently  renewed,  and 
though  it  destroys  putrid  smells,  it  retains  a  bituminous  odor  b; 
means  agreeable  to  many  persons. 

These  inconveniences  are  of  comparatively  slight  importance,  it  is  I 
and  may  possibly  admit  of  being  remedied. 

Of  the  other  disinfectants  submitted  to  the  committee,  several  y 
only  modifications  of  that  of  Gorne  and  Demeaux : — Vegetable  tai 
shown  by  Renault,  may  be  substituted  for  coal-tar. — A  mixture  < 
posed  of  hydraulic  lime  and  tar  did  not  disinfect  wounds  to  which  it 
applied,  nor  could  it  be  supported  by  the  patients.  With  regard  to 
assertions  of  some  practitioners,  that  common  earth,  talc,  flour,  or  q 


Technical  Chemistry.  127 

TcgeUble  and  mineral  powden— even  poudrette — ^when  mixed  with  coal- 
tar  fomish  a  more  convenient  and  less  costly  disinfectant  than  that  pre- 
pared with  plaster,  the  experiments  of  the  committee  have  proved  that 
vhile  coal-tar,  mixed  with  common  earth,  well  dried,  or  with  sand,  is 
eonally,  or  perhaps  much  more,  efficacious  for  disinfecting  fecal  matter  as 
when  miz^  with  plaster;  that  while  comparative  experiments  made 
from  this  point  of  view  upon  sulphate  of  hme,  day,  charcoal,  linseed 
meal,  and  earth  have  resulted  in  iavor  of  the  latter,  the  same  is  by  no 
Beans  tme  in  surgery.  When  applied  to  wounds  or  infectious  suppura- 
tions these  different  mixtures  were  only  partially  successful,  having  proved 
to  be  less  efficacious  than  the  mixed  plaster  and  coal-tar.  In  like  man- 
ner the  proposal  to  use  an  emulsion  of  coal-tar  and  tincture  of  saponine 
hss  not  Deen  found  advantageous  in  practice :  most  patients  complained 
of  it,  their  wounds  exhibited  scarcely  anything  satisfactory,  while  the  dis- 
infection was  very  imperfect  The  mixture  of  plaster  and  coal-tar  was 
tabstitnted  for  it,  upon  the  same  wounds,  with  decided  advantage. 

Although  the  modifications  of  Come  and  Demeaux'  process  have  not 
been  particularly  felicitous  thus  far,  they  have  nevertheless  served  to  con- 
firm tne  fact  that  in  reality  it  is  the  coal-tar  which  acts  the  principal  part 
B  disinfectant  in  these  various  mixtures.* 

Among  the  numerous  other  substances  proposed  as  disinfectants,  or  for 
dressing  wounds,  the  followinff  have  not  afforded  satisfactory  results : 

Chhrate  of  potathy — mixed  with  day  or  kaolin  (for  example,  10  parts 
of  chlorate  to  90  parts  of  white  clay  or  fine  sand)  which  was  proposed 
tt  an  absolute  disinfectant,  neither  disinfected  nor  absorbed  the  pus  of 
fetid  wounds.  The  mixture  wduld  be  in  any  case  much  more  costly  than 
eoal-tar  and  plaster  and  certainly  less  efficacious. 

Whiles  of  e^^«,— mixed  with  chalk  and  applied  to  wounds,  previously 
oiled,  succc^ed  no  better  than  simple-cerate. 

*  The  inefficiency  of  sulphate  of  lime  as  a  general  diunfectiiig  agent  when  used 
bj  iUelf  miiy  be  r^iidily  demonstrated  by  the  following  experiment  which  is  of  in- 
terest io  view  of  the  Jact  that  a  beUef  in  the  utility  of  eypsum  as  a  deodorizer  sp- 
Mars  to  be  widely  spread  among  recent  writers,  for  that  matter  we  are  told  by 
Piulet  {Comptes  Uendut,  xliz,  199)  that  during  the  last  25  years  more  than  fifty  au- 
thors of  processes  of  disinfection  have  announced,  each  as  he  believed  for  the"  first 
tiiDe,  the  use  of  plaster  as  a  means  of  disinfection. 

If  a  mixture  of  about  equal  volumes  of  powdered  gypsum  and  fresh  urine  be 
introduoed  into  a  small  phial,  the  mixture  placed  in  a  warm  room  and  thoroughly 
ihakcn  several  times  a  day  until  the  urine  nas  become  putrid,  it  will  be  observed 
that  as  exceedingly  disagreeable  odor  will  be  developed,  diflering  from  that  of  or- 
dinary stale  urine  masmuch  as  it  is  unalloyed  with  the  odor  of  ammonia.  For  Uie 
complete  suocese  of  thb  experiment  it  b  important  that  a  large  excess  of  sulphate 
of  hme  should  be  present  and  that  the  mixture  should  be  frequently  agitated,  else 
the  whole  of  the  carbonate  of  ammonia  will  not  be  decomposed  and  will  tend  to 
mitigate  the  fetor  of  the  special  odor  of  the  putrid  urine.  So  far  from  disinfecting 
io  this  case  the  sulphate  of  lime  really  destroys  a  deodorizing,  or  at  least  a  mask- 
ing agent,  ammonia ;  leaving  free, — purified  as  it  were,  and  unadulterated,  an  odor, 
the  peculiar  effensiveness  of  which  is  remarkable.  Sulphate  of  iron  being  substi- 
tuted for  gypsum  in  this  experiment  afforded  a  somewhat  similar  result,  although 
the  odor  cbtjiined  was  a  trifle  less  insufferable  than  that  of  the  experiments  with 
sulphate  of  lime.  It  should  be  here  mentioned  that  the  odors  in  question  were  in 
BO  instance  contaminated  with  sulphuretted  hydrogen, — as  was  ascertained  by 
careful  trials.  F.  H.  Stoxxx. 
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Powdered  eugar. — When  employed  in  layers  upon  uloen  forms  crusts, 
beneath  which  the  suppurations  accumulate  and  hinder  the  process  of 
healing. 

Cherry-laurel  tpater,  glycerine  and  cellulose, — According  to  Antier, 
gl3'cerine  mixed  with  equal  parts  of  cherry-laurel  water  forms  a  valuable 
absorbent  or  disinfectant  to  be  applied  as  a  lotion  or  injection.  This  mix* 
ture  converted  into  pomade  by  mixing  it  with  powdered  almonds  was  also 
proposed  as  a  topical  application  for  all  kinds  of  wounds.  But  in  the 
uands  of  the  committee  neither  the  liquor  nor  the  pomade  by  themselves 
or  mixed  with  kaolin  produced  any  eftect  more  marked  than  that  of  lead- 
cerate  and  other  anti-putrid  or  detergent  solutions  already  in  use. 

The  members  of  another  group  of  disinfectants  are  worthy,  in  various 
degrees  of  consideration. 

Among  these  charcoal  appears  in  the  front  rank. — Surgeons  hare  long 
regarded  it  as  one  of  the  best  antiseptics  known.  Confined  between  pieces 
of  linen  according  to  the  process  of  Malapert  and  Pichot  it  is  more  read-* 
ily  applied  than  when  used  as  powder  directly  upon  wounds;  but  the 
mixture  of  coal-tar  and  plaster,  which  disinfects  still  better  and  is  more' 
cleanly,  is  susceptible  of  a  simpler  and  a  more  general  application. 

Coke  of  Boghead  coal, — in  powder  as  propos^  by  Moride*  like  carbon 

*  Id  view  of  the  claim  of  Moride  {Comptet  Rendus^  xliz,  242)  as  well  as  from  its 
general  interest  the  following  extract  from  a  report  made  to  the  British  Secretary  of 
War  by  Lewis  Thompson  (London  Joamal  of  Gas  Lighting,  Water  Supply  and 
Sanitary  Improvement,  185tt,  v,  11)  may  here  be  cited. 

Mr.  Thompson  states  that  he  has  instituted  a  set  of  experiments  having  a  purely 
money  basis  as  their  exponent — The  articles  enumerated  were  e:ich  employed  until 
thev  practically  deodorized  one  uniform  quantity  of  the  same  mass  of  putrid  sewaga 
and  the  money  value  of  the  proportions  thus  u»ed  was  deduced  either  from  a  hro* 
ker's  price-list  or,  where  this  failed  to  give  the  requisite  information,  by  special  in- 
quiry from  a  wholesale  denier.  The  amount  of  sewage  operated  upon  in  each  ex- 
periment was  half  a  gallon  taken  from  a  single  tank  which  had  been  recently  filled 
out  of  a  large  and  very  offensive  ditch  or  open  sewer.  Two  indications  of  the  pro- 
gress of  the  disinfection  were  had  recourse  to  in  these  experiments ;  one  with  paper 
dipped  in  sugar  of  lead  which  gradually  ceased  to  become  brown  as  the  deodoriziag 
agent  was  added  in  successive  portions ;  the  other  had  reference  to  the  discontinu- 
ance  of  any  offensive  smell ;  ana  the  attainment  of  this  last  condition  was  reg^arded 
as  the  termination  of  each  experiment. 

By  this  means  he  was  enabled  to  draw  up  the  subjoined  table  which  shows  at  a 
glance  the  comparative  cost  of  executing  the  same  amount  of  deodorizing  work  with 
each  agent  on  the  supposition  that  Boghead  charcoal  can  be  had  at  the  rate  of  13-00 
[=12s.]  per  ton. 

Table  showing  the  coet  of  Purifying  one  uniform  Quality  of  Feculent  Sewage 

by  the  eeveral  Ariielee  mentioned. 

Boghead  charcoal  (coke),           ......  fs-oo 

Nitric  acid,              .--....  850 

Black  oxyd  of  manganese,        •            -            •           -            -            -  9  25 

Chlorid  of  lime,       -            -         "  -           -            •            -            -  10^5 

Peat  charcoal,    -.--....  U-OO 

Subchlorid  of  iron  (imperfect),        -           -           -            -            -^  11*25 

Animal  charcoal,           -            -            -            -            -            •         *  -  16*75 

Chlorid  of  manganese  (imperfect),              *            -            -            -  17*50 

Bichlorid  of  mercury,    -------  18*00 

Impure  chlorid  of  zmc  in  damp  powder,     -            •            -            -  26  00 

Chlorid  of  zinc  in  solution  as  patented  by  Sir  Wm.  Burnett,    -            •  87-00 

Sulphate  of  copper,             ......  89*00 

The  sulphates  of  zinc,  iron,  and  alumina;  common  gypsum;  sulphuric,  sulphur 
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when  employed  oomparatiyelj  with  coal-tar  and  plaster,  alternately  upon 
the  &ame  patients,  proved  to  be  less  efficacious,  less  convenient  and  more 
disagreeable  than  the  latter. 

Mtjced  piaster  and  charcoal, — proposed  by  Herpin  of  Metz,  irritates 
the  wounds,  disinfects  badly,  and  soils  everytliing  it  touches. 

CMfomie  acid, — proposed  by  the  same  author,  appears  to  the  committee 
to  be  too  difficult  d  application  in  practice,  thougn  theoretically  founded 
upon  important  analogies. 

Bitumimms  Water  of  Visos — proposed  by  Manne,  and  the  mud  of 
rivers  used  as  a  poultice  by  Desmartis,  do  not  appear  to  be  susceptible  of 
heiog  substituted  for  the  mixture  of  Come  and  Demeaux. 

The  following  substances  have  long  ago  acquired  a  place,  each  in  its 
own  way,  in  the  class  of  disinfectants. 

Tincture  of  iodine  has  been  employed  as  an  antiseptic  by  hospital  sur- 
geons since  1823.  By  modifying  the  surfaces  to  which  it  is  applied,  it 
usoally  improves  the  appearance  of  the  pus,  lessens  its  acridity,  and  is,  to 
s  certain  extent,  antagonistic  to  putrid  infections.  It  disinfects,  however, 
only  incompletely,  causes  severe  pain  when  applied  to  open  wounds,  and 
would  be  expensive  if  used  on  a  large  scale ;  finally,  the  odor  of  iodine  is 
neither  agreeable  nor  unattended  by  inconveniences. 

Perchloride  of  iron  has  been  used  for  some  twelve  years  in  hospitals 
as  an  antiseptic  and  as  a  means  of  modifying  certain  wounds,  and  putrid 
or  sangruineous  foci. — Without  diffusing  the  disagreeable  odor  of  tincture 
of  iodine,  it  has,  like  the  latter,  the  fault  of  disinfecting  badly,  of  causing 
much  pain,  and  of  acting  violently  upon  the  diseased  tissues,  besides  in- 
jaring  the  cloths  which  are  soaked  in  it  even  more  than  is  the  case  with 
the  coal-tar  and  plaster. 

Both  iodine  and  the  salt  of  iron  just  mentioned,  are  in  fact  agents  of 
another  order ;  they  have  rendered,  and  do  still  render  important  ser- 
vices. They  are  certainly  well  worth  preserving,  but  should  not  be  com- 
pared with  the  mixture  of  coal-tar  and  plaster. 

Nitrate  of  lead*  Creosote,  and  other  substances  which  have  been  pro- 
posed at  one  time  or  another,  have  not  realized  the  expectations  of  their 
isventors ;  their  price  has  been  too  great,  their  employment  required  too 
much  care,  or  their  action  has  not  been  sufficiently  certain  that  they  could 
be  advantageously  used  in  practice.  There  is,  nevertheless,  one  of  these 
which  deserves  special  mention,  viz.,  chlorine.  Ever  since  Guyton  Mor- 
Teaa  demonstrated  the  true  action  of  muriatic  acid  upon  putrefying  ani- 
mal matters,  the  efficacy  of  chlorine  has  been  tested  in  almost  innumera- 
ble ways.  Solutions  of  chlorine,  of  "  chlorid  of  soda,"  and  of  "  chlorid  of 
lime,"  have  rendered  signal  services  to  medicine  and  in  the  cause  of  public 

008,  and  muriatic  acids ;  perozjd  of  iron,  highly  dried  clay,  litharge,  and  saw-dust 
vere  found  imperfect  even  when  very  large  quantities  were  employed. 

Arsenious  acid  and  creosote  on  the  contrary,  were  very  active ;  but  the  danger  of 
a  subeequeot  evolution  of  arseniuretted  hydrogen  in  the  first  case,  and  the  difficulty 
of  diffusing  an  oily  fluid  like  creosote  in  the  second,  seemed  tu  interdict  the  use  of 
these  f  ubntaoces.  f.  h.  a. 

*  [An  excellent,  though  somewhat  expensive  "  disinfecting  fluid  "  (Ledoyen's), 
which  was  quite  extensively  used  in  this  country  a  few  years  since,  consisted,  ac- 
cording to  analyaes  of  F.  £.  Holyoke,  of  an  aqueous  solution  of  this  salt— r.  h.  a] 
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heftlth,  especially  Mnce  Labarraqi]e«  some  thirty  yean  since,  indicated  ta  ^ 
improved  method  of  employing  them.  But  the  odor  of  chlorine,  dii-  ^i 
agreeable  in  itself,  is  neither  easily  borne  nor  devoid  of  inconvenienoei  j 
Wounds,  moreover,  hardly  accommodate  themselves  to  it  any  better  than  )t 
the  sense  of  smell,  whenever  somewhat  large  doses  of  it  are  required.         i 

Chlorinated  Sponge, — The  idea  of  applying  sponges  saturated  with    '^ 
chlorinated  solutions,  directly  upon  purulent  or  gangrenous  wounds,  at    ^ 
suggested  by  Heivieux,  appears  to  be  excellent  for  certain  cases.      Soeh    j 
sponges,  renewed  several  times  per  day,  absorb  the  pus  gradually  as  it    : 
forms  better  than  anything  else,  and  disinfect  the  wound  very  well    Un-    ; 
fortunately,  chlorine  rapidly  alters  or  destroys  the  sponges  and  boob 
causes  undue  irritation.    While  this  method,  therefore,  is  an  excellent  one 
for  cleaning  certain  gangrenous  and  sinuous  wounds,  it  is,  nevertheleM) 
inferior  in  most  instances  to  the  mixture  of  coal-tar  and  plaster. 

Subnitrate  of  bismuth — suggested  by  Fr^my  as  an  absorbent  and  dis- 
infectant, was  applied  to  a  large  number  of  wounds.  Upon  large  cavern- 
ous cancers  it  disinfected  somewhat  better  than  Peruvian  bark,  charcoal, 
or  chlorate  of  potash,  but  less  than  the  coal-tar  and  plaster.  By  its  use, 
however,  several  bad  looking  wounds  were  cleansed  quite  rapidly.  Siocs 
it  causes  no  pain  or  irritation,  and  since  it  neither  soils  the  skin  nor  the 
clothes,  the  subnitrate  of  bismuth  is  preferable  to  a  multitude  of  other 
antiseptic  powders  ;  but  it  is  useful  rather  as  a  solidifier  {incamatif\  or  - 
dryer,  than  as  an  absorbent  or  disinfectant 

In  theif  rSsumS  the  committee  affirm  s 

I.  That  coal-tar  mixed  with  plaster,  according  to  the  formula  of  Come, 
(see  this  Journal,  xxviii,  426),  can  disinfect  putrefying  organic  matters. 
Mixed  with  alvine  dejections  this  powder  destroys  their  odor,  and  leads 
one  to  hope  that  by  its  aid  profound  reforms  in  the  present  system  of 
maintaining  and  clearing  out  cess-pools,  &c,  may  some  day  be  brought 
about  For  this  purpose,  ordinary  earth,  coal-ashes,  or  sand  may  be 
substituted  for  the  plaster,  as  Cabanes  prefers,  being  at  least  equally 
efficacious. 

II.  In  therapeutics  the  coal-tar  and  plaster  has  fulfilled  only  a  part  of 
its  promises.  As  a  disinfectant  in  the  dissecting-room,  upon  the  folds  of 
bandages, — everywhere  where  there  is  infectious  matter,  its  qualities  are 
incontestable.  This  is  also  true  as  regards  putrid  or  gangrenous  foci,  fetid 
suppurations,  sanious  wounds,  ichorous  putrilagenous  cavities,  hospital 
gangrene,  &c. ;  but  upon  acute  and  exposed  wounds,  or  upon  ordinary 
wounds  or  ulcers,  other  topical  applications  are  preferable  to  it 

III.  Used  with  lint  upon  cloths,  with  pomades  or  cerate,  it  has  afforded 
no  useful  result  and  nothing  has  occurred  to  prove  that  when  admin- 
istered internally  it  has  produced  the  least  benefit 

IV.  As  an  absorbent  it  leaves  much  to  be  desired,  although  it  is  not 
entirely  devoid  of  action.  When  applied  as  a  poultice,  in  particular,  it  ab- 
sorbs very  incompletely.  For  that  matter  the  mixtures  of  coal-tar  with 
earth  or  with  other  powders,  absorb  still  less  than  the  mixture  of  Come 
and  Demcaux,  and  are  scarcely  at  all  applicable  in  therapeutics.  In  this 
connection  it  must  not  be  forgotten  tb^t  the  morbid  liquids,  and  particu- 
larly pus,  are  very  different  from  water.  A  substan^ce  like  plaster,  for  ex- 
ample, which  absorbs  water  strongly,  might  be  incapable  of  absorbing 
pus.     It  is  nevertheless  true,  that  as  an  absorbent,  the  mixture  of  coal- 
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md  plaster,  either  tt  powder  or  as  poultice,  is  of  some  use  uptsti  fetid 
1  putrid  wounds  or  suppurations. 

V.  Cellalose,  glycerine  and  cheny-laurel  water ;  chlorate  of  potash 
led  with  tide,  clay,  marl  or  kaolin,  are  ndther  sufficiently  efficacious, 
r  in  application  are  they  convenient  enough  to  be  retained  in  practice. 
7L  The  mixture  of  saponine  and  coal-tar  does  not  appear  to  be  pre- 
iUe  for  dressing  wounds  to  many  other  liquids  already  known, — ^tinc- 
«  of  mloes  for  example.  The  same  may  be  said  of  the  mixed  coal-tar 
1  charcoal  of  Herpin ;  nor  does  it  seem  as  if  carbonic  acid  should  be 
id,  tinleas  some  improved  method  of  applying  it  can  be  devised. 
¥IL  The  Boghead  residue  would  be  useful  only  in  lack  of  coal-tar  and 
■ter.  While  charcoal  in  porous  envelopes  does  not  mould  itself  to 
remons  and  sinuous  wounds  with  sufficient  readiness  to  come  into 
neral  practice. 

YUL  From  its  low  price^  and  by  its  action,  at  once  mild,  absorbent, 
d  disinfectant,  as  well  as  by  its  drying  properties,  the  subnitrate  of  bis- 
nth  will  render  important  services  in  default  of  the  mixture  of  coal-tar 
id  plaster.  It  is  even  preferable  to  this  when  the  wounds  are  accom- 
uiied  or  surrounded  with  heat  or  irritation. 

IX.  Tincture  of  iodine  and  perchlorid  of  iron  act  rather  by  modifying 
le  surfaces  of  wounds  and  of  purulent  foci,  than  as  absorbents  or  disin- 
otants.  They  have  their  special  applications  in  surgery,  but  agents  of 
lis  sort  are  not  comparable  with  the  mixed  coal-tar  and  plaster. 

X.  Sponges  soaked  in  chlorinated  water  can  also  render  good  service 
pon  pale,  burrowing  sores  and  upon  gangrenous  foci. 

We  have  occupied  ourselves,  say  the  committee,  only  with  the  practi- 
il  or  experimental  side  of  the  question.  A  discussion  of  its  theoretical 
r  chemical  bearings  would  have  carried  us  too  far.  Moreover,  since  the 
nthors  of  the  different  communications  which  have  been  submitted  to 
I  have  themselves  neglected  this  for  the  most  part,  it  has  scented  to  us 
idess  to  treat  of  it  at  present ;  whether  it  be  the  phenic  acid  or  rosolic, 
r  bmnolic  acid,  or  the  anilin,  picolin,  etc.,  of  the  coal' tar,  which  disin- 
cts,  is  in  reality  of  but  little  importance.  Science  will  inform  us  of  this 
xne  day  no  doubt ;  for  the  moment  we  have  merely  to  ascertain  wheth- 
r  or  no  the  various  disinfectants  which  afe  brought  to  us  do  really 
isinfect 

After  citing  the  labors  of  various  persons  who  have  proposed  methods 
f  disinfection,  the  committee  go  on  to  say  :  "M.  Corne,  and  the  authors 
idicated  above,  occupied  themselves  only  with  the  disinfection  and  the 
olidification  of  animal  matter,  having  in  view  the  preparation  of  ma- 
ares.  *  *  *  *  It  is  M.  Demeaux  who  appears  first  to  have  had 
be  thought  of  applying  to  fetid  wounds,  in  sur&;ical  practice,  the  powder 
Dvented,  or  adopted  and  extolled,  by  his  neighbor.  In  addition,  it  is  evi- 
ent  that  here,  as  is  the  case  with  so  many  other  complex  facts  with 
rbich  science  is  enriched,  there  is,  so  to  say,  neither  invention  nor  prior- 
:y  for  any  one.  The  subject  has  been  worked  upon  for  more  than  a  cen- 
iry — ^a  multitude  of  savans  having  competed  with  each  other  in  studying 
.  Little  by  little  the  evolution  of  the  discovery  has  been  effected.  M. 
Some  disengaged  it  from  its  gangue  a  little  better  than  *his  predecessors, 
nd  Demeaux,  knowing,  perhaps,  that  from  time  immemorial  sailors  and 
be  inhabitants  of  certain  southern  countries  often  dress  their  wounds* 
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vith  tar ;  that  tar  water  and  pomades  of  tar  are  frequently  employed 
medicine,  has  extended  its  applications  to  therapeutics.** 

'*  Many  other  efforts  are  still  necessary.  In  point  of  &ct  the  results  t 
far  obtained  are  merely  rough  outlines,-— only  first  trials.  So  long  as 
world  at  large  is  not  in  possession  of  a  simple,  easy,  and  econom 
method,  accessible  to  every  one,  which  shall  be  capable  of  disinfecl 
immediately,  and  without  inconvenience  on  the  large  or  small  scale, 
jections  and  filth  of  all  kinds,  in  dwellings  as  well  as  in  privies 
slaughter-houses ;  in  dissecting-rooms  and  the  like,  as  well  as  in  the  i 
room,  upon  wounds,  improvements  will  still  be  wanted ;  there  will  ye( 
room  for  new  attempts.  While  recording  those  of  to-day  and  thow 
yesterday  upon  the  road  already  traversed,  let  us  be  careful  not  to  din 
ish  the  ardor  of  the  laborers  in  the  future,  who  will  finally  endow  * 
ilization  with  a  complete  and  general  disinfection.*' 

Finally,  certain  indispensable  precautions  must  be  followed,  in  ordei 
obtain  from  the  process  of  Come  and  Demeauz  its  proper  effect.    It  is 
dent,  from  having  neglected  some  of  these  precautions,  that  different 
perimenters  have  been  led  to  believe  that  the  method  is  useless,    i 
moulding  plaster,  and  not  the  common  article,  should  be  employed.    ' 
coal-tar,  which  is  mixed  with  it  in  the  proportion  of  2  to  4  parts  ti 
hundred,  by  triturating  or  grinding,  ought  to  impart  to  it  a  gray  t 
without  destroying  its  dry,  pulverulent  condition.     Objects  to  be  da 
fected  should  be  rolled  in  this  powder  until  each  point  upon  their  f 
faces  has  been  brought  in  contact  with  it.     Gangrenous  or  putrid  sc 
should  be  covered  with  thick  layers  of  it,  by  handfuls,  several  times 
day.    If  one  is  treating  pus,  blood,  dejections,  or  the  like,  enough  of 
powder  should  be  added  to  form  a  paste  of  the  mass,  taking  care  to 
place  the  first  layer  of  powder  by  another  as  soon  as  it  no  longer  abso 
any  more.    Mixed  with  oil  to  the  consistence  of  a  thick  pap,  it  foi 
poultices  of  convenient  application,  if  they  are  made  thick  and  broad. 

Within  the  limits  which  have  been  indicated  the  mixture  of  coal- 
and  plaster  is  a  good  disinfectant,  and  may  be  recommended  for  use 
domestic  economy  as  well  as  in  hospitals.  "  What  we  have  oursel 
seen  leaves  no  uncertainty  of  the  reality  of  this  property,  nor  of  the  \ 
sibility  of  its  application."  *****  j^  remains  only  to  di 
from  it  reasonable,  practical  consequences,  either  taking  the  fact  as  it 
or  by  modifying  and  perfecting  it — Comptes  Rendus^  1,  279. 

[For  corroborating  testimony,  received  by  the  committee  from  yari< 
sources,  the  reader  is  referred  to  their  report  in  question.  Numen 
other  articles  upon  the  subject,  by  different  authors,  may  also  be  fi>i 
in  vol.  xlix  of  the  Comptes  Bend  us, — r.  h.  b.] 

7.  Decoloration  of  Indigo  by  Sesquioxyd  of  Iron, — [In  the  May  ni 
ber  of  this  Journal  we  took  occasion  to  maintain  that  the  very  inte» 
ing  fact  of  the  power  of  ferric  salts  to  bleach  solutions  of  indigo  y 
first  observed  by  Prof.  H.  Wurtz.  Since  then  we  have  accidentally  lean 
that  this  claim  was  erroneous,  as  will  appear  from  the  following  sti 
ment  made  by  Woehler  some  twenty  years  since.  "  When  a  solution 
indigo  in  sulphuric  acid  is  mixed  with  salts  of  the  sesquioxyd  of  iron  f 
heated,  it  will  be  decolorized  precisely  as  it  would  be  by  nitric  acid.* 
(Annalen  der  Chemie  und  Pharmacie,  1840,  xxxiv,  236 ;  see  also  Gi 
lin's  Handbook  (Cavendish  Soo.  Edit.),  xiii,  59. — f.  h.  s.] 
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1.  On  Some  Points  in  Chemical  Geology  ;  by  T.  Stkrrt  Hunt,  F.R.S. 
(Rand  before  the  Oetd,  Society  qf  London^  January  5th,  1859 — published 
in  the  Quarterly  Journal  of  the  Society  for  November,  1859 — and  re- 
printed, with  additional  notes  by  the  author,  in  the  Canadian  Naturalist 
for  Jannaiy,  I860.). — ^In  this  paper  the  author  discusses  a  number  of 
qiMBtioiis  which  lie  at  the  foundation  of  a  true  history  of  the  chemistry 
of  the  earth's  crust,  and  gives  forther  developments  to  some  of  his  pecu- 
liKr  Tiewa,  which  were  for  the  most  part,  first  enunciated  in  this  Journal. 
In  regard  to  the  metamorphism  of  sedimentary  deposits,  t.  f.,  the  conver- 
sion of  sands,  clays  and  marls  into  crystalline  stratified  rocks,  the  author, 
after  distinguishing  between  local  and  normal  metamorphism,  insists  upon 
the  freqaent  interstratification  of  unchanged  fossiliferous  limestones  among 
crystalline  schists  as  evidence  that  heat  has  not  been  the  only  agent  in 
the  metamorphism,  which  has  moreover  been  effected  at  temperatures 
sot  very  elevated,  and  by  the  intervention  of  alkaline  solutions,  in  the 
absence  of  which,  sediments  may  be  heated  to  the  same  degree  without 
change. 

The  first  announcement  of  this  view  will  be  found  in  this  Journal  for 
May,  1857  (vol.  xxiii,  p.  407),  where  the  author,  after  describing  some 
experiments  with  the  alkaline  silicates,  expresses  the  opinion  that  *^  we 
have  here  the  explanation  of  rock  metamorphism  in  general.''  Farther 
inqoiries  into  the  action  of  the  soluble  alkaline  silicates  will  be  found  in 
this  Journal  for  March  and  May,  1858  (vol.  xxv,  pp.  287-437),  where 
the  subsequent  experiments  of  Daubr^e  are  cited  in  confirmation  and  ex- 
tension of  Mr.  Hunt's  theory  of  the  normal  metamorphism  of  sediments 
at  comparatively  low  temperatures  by  the  intervention  of  alkaline  carbon- 
ates and  silicates,  which  may  be  either  liberated  by  the  decomposition  of 
the  sediments  themselves  or  derived  from  adjacent  strata.  These  salts  in 
solution  permit  the  crystallization  of  feldspars  and  micas,  or  when  alkaline 
bases  are  present  only  in  smaller  quantity,  of  kyanite,  andalusite  and 
itaurotide,  while  by  the  intervention  of  protoxyd  bases,  garnet,  epidote, 
diloritoid  and  chlorite  are  formed,  and  in  the  absence  of  the  argillaceous 
dement,  pyroxene,  olivine,  serpentine  and  talc.  In  a  subsequent  note  the 
aothor  has  however  alluded  to  the  probable  direct  formation  of  certain 
silicates  of  magnesia  and  lime,  in  open  basins  at  the  earth's  surface  and  by 
reactions  at  the  ordinary  temperature.  This  Journal,  March,  1860  (xxix, 
284). 

In  the  second  place  the  author  discusses  the  relations  of  plutonic  to 
metamorphic  sedimentary  rocks,  and  concludes  that  the  latter,  becoming 
plastic  under  the  infiuence  of  water  and  heat,  may  be  displaced  by  dis- 
turbance and  pressure,  thus  taking  the  form  of  intrusive  rocks.  Sedi- 
ments altered  in  situ  he  distinguishes  as  indigenous,  and  those  displaced 
as  exotic  plutonic  rocks.  The  conclusions  of  Scrope,  Scheerer  and  Elie 
de  Beaumont,  supported  by  the  late  observations  of  Daubrde  and  Sorby, 
u  to  the  aqueo-igneous  fusion  of  these  rocks,  are  fully  admitted. 

In  the  third  place  the  author  discusses  the  theories  of  Phillips,  Bunsen 
and  Durocher,  as  to  the  origin  of  intrusive  rocks,  and  rejecting  the  notion 
that  these  are  derived  from  the  supposed  fiuid  interior  of  the  earth,  re- 
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gards  them  as  iii  all  cases,  fused  and  displaced  sediments.  He  prooeedi 
to  show  that  the  action  of  waters  removing  from  permeable  strata  their 
soda,  lime  and  magnesia,  brings  these  to  the  composition  of  granitic  rocki, 
while  tlie  finer  and  less  permeable  sediments,  retaining  their  protozyd 
bases,  give  rise  by  subsequent  alterations  to  basic  roSa  with  triclioic 
feldspars  and  pyroxene.  Soda  being  preeminently  the  soluble  alkali,  hai 
been  gradually  removed  from  disintegrated  feldspathic  rocks  under  the 
influence  of  water  and  carbonic  acid,  and  the  carbonate  of  soda  thus 
formed  has  by  its  reaction  with  the  lime  salts  of  the  ancient  ocean,  giveii 
rise  to  sea-salt  and  to  the  carbonate  of  lime  with  which  the  limeatones  hate 
been  built  up.  The  aluminous  silicate  set  free  in  the  decomposition  of 
the  feldspars  is  thus  the  equivalent  of  the  earthy  carbonates  and  sea-salt 
which  are  formed.  Hence  we  find  that  in  the  oldest  known  orjatalline 
rocks,  those  of  the  Laurentian  series,  soda  feldspars  are  abundant,  mica- 
ceous schists  rare,  and  argillites  or  silicates  of  alumina  deficient  in  alkali 
are  unknown,  while  in  higher  formations,  argillites  and  schists  with  kyan- 
ite,  chiastolite  and  staurotide  abound,  as  well  as  chlorite,  chloritoid,  mus- 
covile,  garnet,  epidote,  etc,  showing  a  great  excess  of  aluminous  silicate 
over  the  alkali  required  to  form  feldspars. 

These  views  have  already  appeared  in  a  communication  from  the  author 
in  this  Journal  (vol.  xxv,  p.  436)  where  also  the  action  of  organic  matters 
in  deoxydizing,  dissolving  and  removing  oxyd  of  iron  from  certain  strata 
to  be  accumulated  in  others,  is  discussed  and  illustrated  by  a  considera- 
tion of  the  iron  deposits  of  various  ases.  The  existence  of  beds  of  iron 
ore  in  the  Laurentian  rocks,  not  less  than  the  graphite  and  metallic  sul- 
phurets  which  these  contain,  is  by  the  author  regarded  as  evidence  that 
organic  life  existed  at  the  period  when  these  rocks  were  deposited.  As 
Mr.  Hunt  has  elsewhere  explained,  he  supposes  the  condition  of  the  cool- 
ing globe  to  have  been  one  of  thorough  oxydation,  and  regards  all  pro- 
cesses of  reduction  or  deoxydation  as  dependent  either  directly  or  indi- 
rectly upon  organic  life.  In  regard  to  iron  oxyd  however  he  remarks 
that  its  solution  may  sometimes  be  due  to  mineral  acids,  from  volcanic 
or  other  sources ;  such  solutions,  and  others  from  the  oxydation  of  py- 
rites, may  be  decomposed  by  alkaline  or  earthy  carbonates  and  give  rise 
to  iron  deposits.  A  similar  process  with  aluminous  solutions  will  serve 
to  explain  the  origin  of  corundum,  beds  of  emery,  and  aluminous  iron  ores. 

In  regard  to  the  agency  of  organic  matters  in  the  formation  of  iron 
deposits  we  may  here  remark  that  a  reviewer  in  this  Journal  (xxv,  245) 
in  noticing  Mr.  Hunt's  observations  on  this  subject  contained  in  his  Greo- 
logical  Report  for  1856,  writes  as  if  Mr.  H.  had  appropriated  the  views  of 
Bischof.  In  truth  neither  Bischof  nor  Hunt  ever  claimed  any  originali^ 
in  bringing  forward  a  principle  which  has  long  been  understood,  and  which 
they  have  only  attempted  to  extend  and  develope.  We  may  here  observe 
that  the  same  reviewer  fails  to  apprehend  Mr.  Hunt's  views  on  the  forma- 
tion of  crystalline  rocks,  when  he  says  that  Bischof  and  Hunt  agree  in 
supposing  all  rocks  to  be  formed  by  chemical  agencies  in  the  presence  of 
water,  and  that  therefore  the  latter  cannot  claim  originality.  Now  upon 
the  point  in  question  there  is  little  or  no  affinity  between  the  views  of  the 
two  writers,  for  the  simple  reason  that  Bischof  seems  never  for  a  moment 
to  apprehend  the  nature  of  the  great  problem  which  Mr.  Hunt  has  under- 
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taken  to  solve,  but  with  Dana  regards  normal  metamorpbism  as  psendo- 
morphism  on  a  grand  scale.  The  ingenious  speculations  of  Bischof  and 
others  on  the  possible  alteration  of  mineral  species  by  the  action  of  vari- 
ooa  saline  and  alkaline  solutions  may  pass  for  what  they  are  worth,  al- 
though we  are  satisfied  that  by  far  the  greater  part  of  the  soH^alled  cases 
of  paendomorphism  in  silicates  are  purely  imaginary,  and  when  real  are 
hot  local  and  accidental  phenomena.  Bischofs  notion  of  the  pseudo- 
morphism of  silicates  like  feldspars  and  pyroxene  presupposes  the  exist- 
ence of  crystalline  rocks,  whose  generation  this  neptutlist  never  attempts 
to  explain,  but  takes  his  starting  point  from  a  plutonic  basis. 

The  problem  to  be  solved,  as  we  have  elsewhere  insisted,  is  the  conver- 
noa  of  sands,  clays  and  marls,  (consisting  of  silica,  silicates  of  alumina, 
carbonatea  of  lime,  magnesia  and  oxyd  of  iron,  derived  by  chemical 
and  mechanical  agencies  from  the  ocean  waters  and  pre-existing  crystal- 
line rocka,)  into  aggregations  of  crystalline  silicates.    These  metamorphic 
rocks,  once  formed,  are  liable  to  alteration  only  by  local  and  superficial 
agencies,  and  are  not,  like  the  tissues  of  a  living  organism,  subject  to 
incessant  transformations,  the  pseudomorphism  of  Bischof  and  Dana.    As 
yet,  Mr.  Hunt  is  the  only  one  who  has  attempted  a  rational  explanation, 
based  on  experiments,  of  the  problem  of  the  conversion  of  sedimentary 
itrata  into  crystalline  rocks,  and  his  views,  whether  true  or  false,  are  to 
be  jndged  by  themselves,  and  not  by  comparison  with  those  of  Bischof 
or  any  other  writer.    Among  the  geologists  who  since  the  time  of  Hutton, 
have  best  comprehended  the  nature  of  uie  problem  of  rock  metamorphism, 
sre  Bou6,  Yirlet  and  Diilanoue.    We  hope  at  an  early  day  to  discuss  in 
the  pages  of  this  Journal,  the  question  of  mineral  pseudomorphism,  as 
well  as  the  history  and  theory  or  metamorphism. 

Passing  from  plutonic  to  volcanic  phenomena,  Mr.  Hunt  proceeds  to 
develope  the  views  of  Babbage  and  Herschel  as  to  the  effects  of  the  inter- 
nal heat  upon  deeply  buried  sediments.  Babbage  has  shown  that  the 
expansion  of  the  sedimentary  rocks  by  heat  may  cause  great  vertical 
movements,  while  in  the  subsequent  fusion  of  the  heated  sediments 
Herschel  finds  an  explanation  of  volcanic  phenomena.  These  views  the 
author  adopts,  and  enters  into  a  consideration  of  the  relations  which  must 
take  place  between  silica  and  silicates,  carbonates,  sulphates,  chlorids  and 
organic  matters  in  the  presence  of  water  at  an  elevated  temperature.  To 
siotized  organic  substances  and  to  the  ammonia  condensed  in  argillaceous 
strata,  he  ascribes,  with  Bischof,  the  ammoniacal  salts  of  volcanoes. 

In  considering  the  metamorphism  of  the  strata,  which  must  always 

precede  volcanic  action,  we  are  not  to  lose  sight  of  a  process  which  will, 

in  its  results,  be  the  reverse  of  that  insisted  upon  by  Babbage.    It  is  the 

great  contraction  which  must  result,  not  only  from  the  solidification  of  the 

porous  sediments,  but  from  the  condensation  attendant  upon  chemical 

combination,  by  which  they  are  converted  into  silicates  of  high  specific 

gravity,  such  as  pyroxene,  garnet,  epidote,  chloritoid  and  chiastolite.     In 

this  way,  as  remarked  by  Mr.  Hunt  in  his  lectures  before  the  Smithsonian 

Institution  at  Washington  last  winter,  we  may  realize,  to  a  certain  extent, 

Elie  de  Beaumont's  notion  of  a  shrinking  of  the  earth's  nucleus,  and  find  an 

explanation  of  many  phenomena  of  subsidence  and  corrugation,  although 

vith  Herschel  we  are  to  attribute  these  for  the  most  part  to  "  the  disturb- 
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ance  of  the  equilibrium  of  pressure  consequent  upon  the  transfer  of  sedi- 
ments while  the  yielding  surfisu^e  reposes  upon  a  mass  of  matter  partly 
liquid  and  partly  solid." 

We  conclude  with  the  following  extracts,  and  with  two  notes  appended 
to  the  Canadian  reprint  of  Mr.  Hunt's  papers,  in  one  of  which  he  calk 
attention  to  the  remarkable  work  of  Keferstein,  whose  ingenioua  Yiem, 
too  much  in  advance  of  his  time,  have  hitherto  been  overlooked. 

*'  The  metamorphism  of  sediments  in  sitUj  their  displacement  in  a  pasty 
condition  from  igdeo-aqueous  fusion  as  plutonic  rocks,  and  their  ejection 
as  lavas  with  attendant  gases  and  vapors  are  then  all  results  of  the  same 
cause,  and  depend  upon  the  differences  in  the  chemical  composition  of 
the  sediments,  the  temperature,  and  the  depth  to  which  they  are  buried: 
while  the  unstratified  nucleus  of  the  earth,  which  is  doubtless  anhydrous, 
and  according  to  the  calculations  of  Messrs.  Hopkins  and  Hennessey, 
probably  solid  to  a  great  depth,  intervenes  in  the  phenomena  under  con- 
sideration  only  as  a  source  of  heat''  * 

^^  The  volcanic  phenomena  of  the  present  day  appear,  so  far  as  I  am 
aware,  to  be  confined  to  regions  covered  by  the  more  recent  secondary 
and  tertiary  deposits,  which  we  may  suppose  the  central  heat  to  be  still 
penetrating  (as  shown  by  Mr.  Babbage),  a  process  which  has  long  since 
ceased  in  the  palaeozoic  regions.  Bom  normal  metamorphism  and  vol- 
canic action  are  generally  connected  with  elevations  and  foldings  of  the 
earth's  crust,  all  of  which  phenomena  we  conceive  to  have  a  common 
cause,  and  to  depend  upon  the  accumulation  of  sediments  and  the  subsi- 
dence consequent  thereon,  as  maintained  by  Mr.  James  Hall  in  his  theory 
of  mountains.  The  mechanical  deposits  of  great  thickness  are  made  up 
of  coarse  and  heavy  sediments,  and  by  their  alteration  yield  hard  and 
resisting  rocks ;  so  Uiat  subsequent  elevation  and  denudation  will  expose 
these  contorted  and  altered  strata  in  the  form  of  mountain  chains.  Thus 
the  Appalachians  of  North  America  mark  the  direction  and  extent  of  the 
great  accumulation  of  sediments  by  the  oceanic  currents  during  the  whole 

*  "  The  notion  that  volcanic  phenomena  have  their  seat  in  the  sedimentaiy  fonna- 
tions  of  the  earth's  crust,  and  are  dependent  upon  the  combustion  of  organic  matters, 
is,  as  Humboldt  remarks,  one  which  belongs  to  the  infaDcv  of  geognosy.  In  18S4 
Christian  Keferstein  publbhed  his  Naturgetchichte  det  Erdkorpers^  in  wmch  he  main- 
tains  that  all  crystalline  non-stratified  rocks,  from  granite  to  lava,  are  products  of 
the  transformation  of  sedimentary  strata,  in  part  very  recent,  and  that  there  is  do 
well-defined  line  to  be  drawn  between  neptunian  and  volcanic  rocks,  since  they  pass 
into  each  other.  Volcanic  phenomena  according  to  him  have  their  origin,  not  in  an 
igneous  fluid  centre,  nor  an  oxydizing  metallic  nucleus,  but  in  known  sedimentaxT 
formations,  where  they  are  the  result  of  a  peculiar  process  of  fermentation,  whidi 
crystallizes  and  arranges  in  new  forms  the  elements  of  the  sedimentary  strata,  with 
evolution  of  heat  as  an  accompaniment  of  the  chemical  process.  {NaturpeMeMdUt, 
vol.  i,  p.  109,  also  Bull,  Soc,  Geol.  de  France  (1)  vol.  vii,  p.  197). 

These  remarkable  conclusions  were  unknown  to  me  at  the  time  of  writing  this 
paper,  and  peem  indeed  to  have  been  entirely  overlooked  by  geological  writers ;  they 
are,  as  will  be  seen,  in  many  respects  an  anticipation  of  the  views  of  Hersdiel  and 
my  own ;  although  in  rejecting  the  influence  of  an  incandescent  nucleus  as  a  sooroe 
of  heat,  he  has,  as  I  conceive,  excluded  the  exciting  cause  of  that  chemical  diaoM 
which  he  has  not  inaptly  described  as  a  process  of  fermentation,  and  which  isthe 
source  of  all  volcanic  and  plutonic  phenomena  See  in  this  connection  my  paper 
On  the  Theory  of  Janeota  Jiockt  and  Volcanoee^  in  the  Canadian  Journal  for  Hay, 
1868." 
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ifaeozoic  period ;  aod  the  upper  portions  of  these  having  been  removed 
r  ftubsequeot  denudation,  we  find  the  inferior  members  of  the  aeries 
insformed  into  orystalline  stratified  rocks.''* 

nL     BOTANY  AND  ZOOLOGY. 

1.  Flora  of  tk$  Southern  United  Slates^  containing  abridged  descrip- 
wu  of  the  Flowering  Plants  and  Feme  of  Tennessee^  North  and  South 
trolina,  Georgia^  Alabama^  Jftesissippi,  and  Florida  ;  arranged  accord- 
g  to  the  Natural  System  ;  by  A.  W.  Chapman,  M.D.  (The  Ferns  by 
SDiel  C.  Eaton.)  New  York:  Ivison,  Phinney  <k  Co.  1860.  pp.  621, 
sail  8vo. — ^The  first  thing  that  strikes  our  attention  as  we  open  this  vol- 
ne,  is  its  neat  and  tasteful  typography.  It  is  a  decided  advance  upon 
I  coanterpart,  Gray's  Manual  for  tue  Northern  States,  in  this  respect, 
id  indeed  is  the  handsomest  volume  of  the  kind  we  know  of.  It  is  only 
si  to  add  that  the  book  was  produced  by  the  University  Press  of  Welch, 
igelow  ^  Co.,  Cambridge.  The  matter  of  the  volume  is,  we  trust,  as 
ood  as  its  form.  It  well  supplies  a  long-felt  and  pressing  want,  and 
ives  to  schools  and  colleges,  and  to  botanical  students  generally  at  the 
oath,  a  work  which  is  mr  that  district  what  Gray's  Manual  is  for  the 
orthem  section  of  our  common  country.  Having  said  this,  modesty 
revents  more  particular  eulogium.  If  experience  annually  shows  that 
le  work  with  which  this  volume  is  compared  is  not  yet  perfect,  but  still 
Bquires  many  minor  emendations,  notwithstanding  long  pains-taking  and 

*  *T1m  theory  that  Tolcanie  mountaios  have  been  formed  by  a  sodden  local  ele- 
itioQ  or  tumefaction  of  previously  horizontal  deposits  of  lava  and  other  yolcanic 
KkB,  in  opposition  to  the  view  of  the  older  geologists  who  supposed  them  to  have 
fito  built  up  by  the  accumuktion  of  successive  eruptions,  although  supported  by 
[mnboldt.  Von  Buch,  and  Elie  de  Beaumont,  has  bnen  from  the  first  opposed  by 
ordier,  Constant  Prevost,  Scrope  and  LyeU.  (See  Scrope,  Oeol.  Journal^  vol  xii, 
tse,  and  ToL  zv,  p  600 ;  also  LyeU,  Philos,  IVani.,  part  2,  vol  cxlviii,  p  708,  for 
isa.)  In  these  we  think  will  be  found  a  thorough  refutation  of  the  elevation  hy- 
Mbc«s  and  a  vindication  of  the  ancient  theory. 

This  notion  of  paroxysmal  upheaval  once  admitted  for  volcanoes  was  next  applied 
moontains  which,  like  the  Alps  and  Pyrenees,  are  composed  of  neptunian  strata. 
^tioBt  this  view,  however,  we  find  De  Montlosier  in  1882  maintaming  that  such 
ooDtains  are  to  be  regarded  as  the  remnants  of  former  continents  which  have  been 
i  away  by  denudation,  and  that  the  inversions  and  disturbances  often  met  with  in 
e  ttrocture  of  mountains  are  to  be  regarded  only  as  local  accident&  (Bui.  Soc, 
toi^  (I)  vol  ii,  p.  488,  vol  iii,  p.  215.) 

Similar  views  were  developed  by  Prof.  James  Hall  in  his  address  before  the 
BMriean  Association  for  the  Advancement  of  Science,  at  Montreal  in  August,  1868. 
kis  address  has  not  been  published,  but  these  views  are  reproduced  in  the  first  vol- 
DC  of  his  Report  on  the  Geology  ofJowa,  p.  41.  Mr.  Hall  there  insists  upon  the 
oditions  which  in  the  ancient  seas,  gave  rise  to  great  accumulations  of  sediment 
OD^  certain  lines,  and  asserts  that  to  this  great  thickness  of  strata,  whether  horizontal 
'  ioHBluuKi,  we  are  to  ascribe  the  mountainous  features  of  northeastern  America  as 
NDpared  with  the  Mississippi  valley.  Mountain  heights  are  due  to  original  de- 
iMhion  and  subsequent  continental  elevation,  and  not  to  local  upheavals  or  fold- 
gi,  which  oo  the  contrary,  give  rise  to  lines  of  weakness,  and  favor  erosion,  so 
lat  the  lower  rocks  become  exposed  in  anticlinal  valleys,  while  the  intermediate 
kooDtains  are  found  to  be  capped  with  newer  strata. 

In  like  manner  J.  P.  Lesley  asserts  that  *  mountains  are  but  fragments  of  the  up- 
er  layers  of  the  earth's  crust/  lying  in  synclinals  and  preserved  firom  the  general 
enocmtion  and  translation.    {Iron  Manufacturer't  Guide,  1869,  p.  68.)    ^e  idso 
is  admirable  little  volume  entitled  Coal  and  itt  Topography,* 
SECOND  SEEIES,  Vol.  XXX,  No.  88.--JULY,  I860. 
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repeated  revisions,  it  may  be  expected  that  equal  experience  will  rerdi 
eimilar  imperfections  in  the  new  and  untried  work.  None  but  a  pra^ 
tised  teacher  can  tell  beforehand  where  the  pupil,  or  the  atudeot  wiUuNit 
a  teacher  will  encounter  ob«tacles,  and  the  most  experienced  can  odIj 
partially  anticipate  them.  They  must  be  found  out  by  trial,  and  be  cor- 
rected in  new  issues, — for  which  electrotyping  offers  great  fiicilitiea.  For 
tlie  young  student  the  Artificial  Analysis  of  Uie  Natural  Orders  is  prscd- 
cally  the  key  to  the  whole  thing ;  a  perfect  key  of  this  sort  was  nefor 
made  at  one  trial ;  in  fact  most  keys  in  such  works  (ail  very  largely.  So 
we  may  safely  hazard  the  prediction  that  Dr.  Chapman's  artificial  analysii 
will  need  emendation  in  a  future  edition.  We  are  bound  to  add,  how- 
ever^  that  a  half  dozen  of  trials  has  resulted  in  only  one  failure. 

This  book  is  wanted  by  botanists  as  well  as  by  studenta,  and  we  think 
they  will  be  well  pleased  with  it.  Its  merits  are  manifold ;  its  defidei- 
cies  are  either  such  as  are  natural  if  not  unavoidable  under  the  circuoh 
stances  of  its  production,  or  such  as  pertain  to  all  works  of  the  kind,  it 
which  knowledfi;e  is  progressive,  the  records  of  this  knowledge  widely 
dispersed,  and  tne  facts  to  be  observed  and  digested  into  order  dmoit  ia- 
fiuitely  numerous.  An  introduction  gives  a  good  condensed  sketch  of 
the  Elements  of  Botany,  and  a  Glossary  of  Botanical  Terms,  so  that  the 
book  can  be  used  independently ;  though  such  a  book  as  the  First  Lei* 
sons  in  Botany  ought  to  precede  and  accompany  its  use  by  the  student 
Very  appropriately  is  this  volume  dedicated  to  one  of  the  worthiait 
botanists  of  the  Southern  States,  the  Rev.  Dr.  Curtis.  Now  that  tho 
Southern  Atlantic  states  are  provided  with  a  good  Flora  of  their  own,  wo 
trust  that  botany  will  receive  a  new  impulse,  both  as  a  scientific  pursmt 
and  as  a  branch  of  education,  in  that  favored  region.  a.  g. 

2.  Synt^is  of  DalhergiecB^  a  Tribe  of  LeguminoscB  ;  by  Gborob  Bck- 
THAM,  Esq. — ^This  is  a  (botanical)  supplement  to  the  fourth  volume  of  th< 
Journal  of  the  Proceedings  of  the  Linmean  Society,  a  critical  account  of 
this  group  of  plants,  and  a  technical  synopsis  of  the  genera  and  species, 
•—of  much  importance  tlierefore  to  the  systematic  botanist.  Since  iU 
publication,  better  specimens  have  been  examined  of  one  of  Fendler*i 
Venezuelan  plants,  No.  2223,  referred  to  on  p.  17;  and  Mr.  Bentham 
finds  this  a  new  generic  type,  Fisncalyx,  a.  o. 

3.  Reports  on  the  Natural  History^  Climate^  and  Phyiical  Geography 
of  Minnesota,  Nebraska,  Washington,  and  Oregon  Territoriet ;  made  m 
connection  vnth  the  Survey  of  a  Pacific  Railroad  Route,  along  the  forty* 
seventh  and  forty-ninth  parallels  of  latitude,  in  1863-4-6-6,  under  tk$ 
command  of  Governor  I.  I.  Stevens,  of  Washington  Territory ;  by  G. 
SucKLET,  M.D.,  and  J.  G.  Cooper,  M.D.,  Surgeons  and  Naturalists  to 
the  Expedition.  4to,  pp.  399,  26,  with  66  plates,  and  isothermal  charti^ 
ika.  New  York,  Bailliere  Brothers. — This  is  a  separate  issue  of  the  12th 
volume  of  the  Pacific  Railroad  Exploration  Reports,  containing  all  thst 
relates  to  science  in  the  report  of  Gov.  Stevens*  survey  of  the  northern 
proposed  route,  and  also  a  preface  and  other  additional  matter  by  the  en- 
terprising authors,  Drs.  Cooper  and  Suckley.  This  issue  is,  we  unde^ 
stand,  rendered  necessary  by  the  cutting  down  of  the  government  edition 
iti  the  later  volumes  of  the  series  to  a  much  diminished  number.  The 
authors  have  taken  this  opportunity  not  merely  to  add  new  matter,  and 
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nafca  oertain  oneDdatioiM,  but  also  to  insert  four  or  five  pages  of  errata, 
wrractiDg  typographical  errors,  perhaps  a  tithe  of  those  contained  in  the 
loliime.  lliis  remark  does  not  at  all  militate  against  the  statement  that 
■  this  Tolome  **  there  are  fewer  errors  than  is  usual  in  similar  government 
MblicaUona."  We  are  satisfied  of  the  truth  of  this.  The  mass  of  scientific 
wfortM  published  by  Congress  and  printed  at  Washington  are  marred 
wjood  «U  eodurance  bj  want  of  proof-reading,  or  perhaps  of  proof-cor- 
■edoD, — for  in  some  instances  proofs  were  furnished  and  revised,  but 
ha  eorrectioDS  were  never  made.  The  ibllj  of  the  late  system  having 
MHT  been  eiposed  in  other  and  more  considerable  respects,  we  may  hope 
or  the  inauguration  of  a  much  better  and  more  economical  plan. 

Hie  first  chapter  of  the  present  very  interesting  volume  (whether  pe- 
nKar  to  this  edition  or  no  is  noore  than  we  can  now  ascertain)  is  sepa- 
vtelT  pased,  and  is  devoted  to  the  meteorology  and  climate  of  Nebraska 
lad  WaahiDgtoD  Territories.  The  Botanical  Report,  which  comes  next 
a  eider,  consists,  1.  of  a  very  interesting  and  useful  general  sketch  of  the 
botaay  of  the  route,  in  reference  to  the  character  of  the  vegetation,  geo- 
iriphical  distribution,  dbc,  mingled  with  zoological  and  climatal  observ- 
Hiooa.  2.  A  catalogue  of  the  plants  collected  east  of  the  Rocky  Moun- 
tiiiia,  oootaining  three  before  undescribed  species  and  one  new  (Cheno- 
podieceous)  genua, — all  of  which  are  characterized  by  Dr.  Torrey,  as  will 
M  aeeo,  although  the  list  was  drawn  up  by  Dr.  Gray.  This  portion  is 
iDoitrated  by  four  ezcellent  plates,  one  of  which  is  devoted  to  the  .Endo- 
Iqw  Smeldeyi  of  Torrey,  the  new  crenus  referred  to.  3.  Catalogue  of 
Ptanta  collected  in  Washington  Temtory ;  with  observations,  dbc,  drawn 
ip  hj  Dr.  Cooper  himself,  including  notes,  characters,  &c.,  supplied  by 
uf,  Gray,  Dr.  Torrey,  and  Prof.  Thurber ;  with  two  plates. 

The  remainder  and  most  striking  part  of  the  volume  is  the  Zoological 
RqxMt ;  that  on  the  Insects  by  Dr.  Leconte ;  on  the  Mammals  by  Dr. 
Cooper,  Dr.  Suckley  and  Mr.  Gibbs ;  on  the  Birds,  by  Drs.  Cooper  and 
Sockley ;  on  the  Reptiles,  by  Dr.  Cooper ;  on  the  Fishes  by  Dr.  Suckley ; 
90  the  Mollusca  by  Wm.  Cooper,  Esq.  (a  veteran  naturalist  whom  we 
tiadly  welcome  back  to  active  labor) ;  on  the  Crustacea  by  Dr.  Cooper. 
Ilie  zoological  plates  are  many  and  truly  beautiful ;  those  of  the  birds 
ire  colored.  The  volume  sells  for  ten  dollars ;  and  this  small  separate 
will  doubtless  be  taken  up  at  once,  to  complete  the  sets  of  the  Pa- 
Railroad  Reports.  a.  o. 

4.  PotamogeUm  crispus  L.  was  introduced  into  the  North  American 
flora  by  Pursh,  and  said  to  occur  from  **  Canada  to  Virginia."  Dr.  Tor- 
rey, in  his  Flora  of  the  Northern  States,  mentions  it  as  from  Lake  George ; 
but  as  he  omits  it  from  his  recent  Flora  of  the  State  of  New  York,  we 
iafer  that  there  was  some  mistake  in  the  first  instance^  Prof.  Tucker- 
nan,  who  has  paid  great  attention  to  this  difficult  genus,  not  having 
fiwod  P.  eriipui  in  Uiis  country,  and  not  having  ourselves  met  with  it, 
the  species  was  excluded  from  the  Manual  of  the  Botany  of  the  Northern 
United  States ;  but  a  remark  was  added  in  the  second  edition  of  this 
work,  that  Mr.  Tuckerman  had  seen  a  specimen  in  some  European  her- 
barium purporting  to  come  from  Delaware.  It  may  also  be  noted  that 
this  species  has  for  many  years  been  growing  in  a  pool  in  the  Botanic 
Sarden  at  Cambridge, — where  in  fact  it  cannot  be  got  rid  of, — and  there 
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is  a  tradition  that  it  was  introduced  into  the  pool  hj  Mr.  NnttalL  Lsit 
year  Mr  Edward  Tatnall,  an  intelligent  botanist  and  horticulturist,  de- 
tected the  plant  in  question  in  Delaware,  in  the  vicinity  of  Wilmington, 
and  this  season  he  finds  it  to  occur  abundantly,  under  circumstances  which 
give  it  a  good  claim  to  be  regarded  as  indigenous.  So  Patamoffetea 
crisptis  must  be  restored  to  our  flora.  If  really  indigenous  it  probaUy 
occurs  in  other  stations.  Its  early  flowering  and  fruiting,  compmred  with 
the  other  species  (viz.,  blossoming  in  May)  may  have  led  to  its  being 
overlooked ;  but  the  species  is  probably  local  in  this  country.  It  is, 
however,  so  vigorous  and  so  difficult  of  eradication  where  it  is  established, 
so  likely  therefore  to  hold  its  own  or  to  extend,  that,  if  not  detected  else- 
where, we  may  believe  that  it  was  recently  imported  into  this  country, 
as  another  water-weed,  the  Anacharis  of  North  America,  was  into  Eng^ 
land,  where  it  has  spread  prodigiously  with  a  few  years.  a.  a. 

5.  Marsilea  qtiaarifoliay  L. — Aquatic  plants,  especially  those  of  low 
type,  are  in  general  so  widely  diffused  geographically,  that  the  abs«oe 
from  North  America  of  the  above  named  plant, — so  common  throughout 
the  northern  part  of  the  Old  World, — ^has  always  seemed  rather  excep- 
tional. We  have  now  to  announce  its  actual  occurrence  here.  It  hai 
just  been  discovered  on  the  muddy  borders  of  a  pond  in  Litchfield,  Con- 
necticut, by  Dr.- Timothy  F.  Allen.  This  adds  another  instance  of  the  ap 
parently  extremely  local  occurrence  in  this  country  of  a  common  European 
species,  of  which  Scolopendrium  offieifiarum  ana  Subularia  aquatka  are 
cases  in  point  As  it  is  not  likely  that  this  Marsilea  was  created  for 
Litchfield  pond,  or  for  any  other  few  localities,  if  such  there  be,  in  thii 
country,  such  plants  must  be  regarded  as  of  recent  and  casual  introduc- 
tion— which  is  most  improbable— or  else  as  species  once  diffused  over  the 
country,  but  now  on  the  verge  of  extinction  from  this  flora, — ^a  view 
which  chimes  in  with  other  inferences  about  geographical  distribution. 

▲.  o. 

6.  Catalogue  of  the  Acanthopterygian  Fishes  in  the  collection  of  the 
British  Museum;  by  Dr.  A.  Gunther.  8vo,  pp.  624.  London,  1859. 
— In  this  volume  all  the  fishes  in  the  British  Museum,  belonging  to  tiie 
families  mentioned  are  described,  and  abstracts  are  given  of  the  chanc- 
ters  of  many  others,  not  in  that  collection.  The  work  must  be  there- 
fore, useful  to  naturalists,  and  especially  to  students,  as  the  author  has 
been  quite  diligent  in  collecting  the  indications  of  species  from  all 
sources.  Considerable  discretion  must  however  be  used  in  consulting 
it,  as  the  author  appears  to  have  considered  many  species  that  he  had 
not  himself  seen,  as  being  very  '*  doubtful "  or  as  identical  with  some 
known  to  him.  In  his  work,  our  American  fresh-water  fishes  are  es- 
pecially in  ^reat  disorder.  None  of  the  genera  recently  established  by 
Agassiz  and  Girard  are  adopted.  The  Calliuri  are  placed  partly  in  Om* 
trarchus  and  partly  in  Brythus,  The  Grystes  are  distributed  in  Cen- 
trarchus  and  Huro  as  well  as  Ghrystes,  If  recent  American  works  had 
been  consulted  these  errors  would  not  have  occurred.  Some  species 
are  regarded  as  identical  which  have  no  close  relationship  to  each  other, 
as  Pomotis  falax,  B.  and  S.,  and  P,  rubricanda  Storer.  In  many  other 
points  Dr.  Gunther  differs  from  the  best  Ichthyologists  who  have  hith- 
erto treated  of  the  order.  Thirteen  genera  and  forty  species  are  de- 
scribed as  new.  w.  s. 
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1.  FirMt  Comet  o/1860.-^(Gould'8  Astron.  Jour.  No.  134).—"  A  let- 
er  from  Mr.  Liais,  Director  of  the  Brazilian  Coast  Survey,  to  Prof.  Pe- 
enii  published  in  the  Aitronomische  Nachrichten^  No.  1248,  announces 
ke  discovery,  Febmary  26th,  at  Olinda,  Brazil,  of  a  faint  double  comet, 
«ar  the  star  a»  Doradds.  The  larger  portion  preceded ;  it  was  brighter 
tt  the  side  toward  the  sun,  and  sensibly  elongated  in  that  direction, 
aiing  near  the  extremity  a  small  luminous  point,  about  as  bright  as  a 
tar  of  the  9th  magnitude.  The  object  was  so  faint  as  to  render  ob- 
enrsdons  difficult,  for  which  reason  the  diameter  could  not  be  meas- 
sed ;  but  Mr.  Liais  estimated  it  at  25  or  30  seconds  in  the  larger,  and 
'  or  8  seconds  in  the  smaller  diameter.  The  second  or  smaller  nebu- 
osity  appeared  nearlv  circular,  and  about  4  seconds  in  diameter.  On 
Pebmary  27th,  at  10*»  25"*  it  followed  the  other  by  about  27  seconds, 
mng  about  1'  8"  to  the  North  of  it  On  March  3d,  at  ll'*  16™,  the 
iifference  of  position  was  23  seconds  in  right  ascension,  and  46''  in  dc- 
sUnation.     On  the  6th,  the  moonlight  wholly  extinguished  the  comet. 

From  observations  made  by  Mr.  Liais  with  the  ring-micrometer.  Dr. 
Pape,  of  Altona,  has  computed  three  normal  places,  and  thence  de- 
ioeed  elements  as  follows,  viz. : — 

Time  of  perihelion  passage,  Febr.  16*7667,  Berlin  m.  t. 
Long,  of  perihelion,     -    -    173"  26'  2  )  App.  eqx. 
"      "  asc  node,    -    -    -  324       19)  Febr.  296 

Inclination, 79     22  6 

Log.  perih.  dist,   -    -    -     -      0-07652 
Motion,    -        -        -        -        Direct 

2.  Second  Comet  of  1860. — On  the  17th  of  April,  1860,  a  telescopic 
xmiet  was  discovered  by  Mr.  George  Riimker,  of  Hamburg.  It  was  a 
aint,  ill-defined  nebulous  spot  of  light  Having  passed  its  perihelion  at 
Jie  close  of  the  preceding  February,  it  was  when  discovered  receding 
rom  the  sun.  Its  elements,  approximately  determined,  are  found  to  re- 
temble  those  of  the  second  comet  of  1793. 

3.  On  the  alleged  intra-Mercurial  Planet, — According  to  the  ele- 
nents  assigned  by  M.  Leverrier  to  the  planet  which  Dr.  Lescarbault 
(tates  that  he  observed  passing  across  the  sun  March  26,  1859,  there 
iras  reason  to  expect  that  the  planet  would  be  seen  in  like  transit,  some- 
time in  March  or  April  of  the  present  year.  In  the  hope  of  detecting 
inch  a  transit  the  sun's  disc  was  closely  watched  during  these  months 
by  observers  in  three  places  at  least  in  this  country,  and  doubtless  also 
>y  many  observers  in  Europe.  So  far  as  we  hear,  the  search  has  every- 
irhere  proved  unsuccessful.  But  as  during  this  period  there  were 
many  hours  in  which  the  sun's  disk  was  not  and  could  not  be  under 
>bflervation,  the  failure  does  not  disprove  the  existence  of  such  a  planet 
[t  is  to  be  hoped  that  the  search  will  be  resumed  hereafter,  and  as 
liere  is  great  uncertainty  respecting  the  inclination  of  the  planet,  a 
borough  observation  at  any  time,  with  a  magnifying  power  of  100  or 
nore  will  be  valuable.  If  the  spot  seen  on  the  sun,  February  12, 1820, 
>y  Steinhtibel  and  by  Stark,  (Mon.  Not  Roy.  Astr.  Soc,  March  9,  I860,) 
^as  this  planet,  the  inclination  must  be  quite  small,  and  a  transit  across 
he  sun  may  often  occur. 


142  Book  Notices. 

Lescarbault's  alleged  observation  of  March  26,  1850,  is  contradicted 
by  M.  Liais,  iu  Xo.  1248  of  the  Astronomische  Nachricbten.  The  lit- 
ter states  that  on  that  day  he  was  observing,  with  a  view  of  determin- 
ing the  relative  intensities  of  the  different  parts  of  the  disc,  at  San  Do- 
mingos,  in  the  Bay  of  Rio  Janeiro,  from  11^  4°*  to  11^  20"*,  and  from 
12i>  42™  to  1^  17"*  S.  Dora,  mean  solar  time.  Allowing;  three  honn  for 
difference  of  longitude,  the  ingress  of  the  spot  should  have  been  at  1^ 
6">  at  St.  Domingo.  At  1^  17°>  the  spot  should  accordingly  have  beea 
on  the  sun's  disc  for  twelve  minutes  and  would  in  that  time  have  trav- 
ersed an  arc  of  1'  4.  M.  Liais  asserts  he  must  have  seen  such  a  spot 
had  it  been  there.  He  shows  further  that  such  a  planet  as  the  one  sup- 
posed would  be  easily  seen  during  a  large  part  of  its  orbit,  by  the  tels- 
scope,  and  often  by  the  naked  eye  of  an  observer  within  the  tropios. 
As  the  planet  has  not  been  thus  seen  he  does  not  believe  it  to  exist 

V.    BOOK  NOTICES. 

Prof.  Agassiz  on  thb  Origin  of  Spsohs. 

1.  Contributioni  to  the  Natural  Hlttory  of  the  United  Sfatee;  by 
L.  AoASSiz. — ^The  third  volume  of  this  work,  now  in  the  press,  wiU  ap- 
pear shortly.  We  copy  from  the  advance  sheets  the  following  paragrapnt 
relating  to  the  origin  of  species,  which  has  lately  attracted  much  attention, 
in  consequence  of  the  publication  of  Darwin's  book  on  that  subject 

Individuality  and  Specific  Diffh'encee  among  Acalephs. 

The  morphological  phenomena  discussed  in  the  preceding  section  nat- 
urally lead  to  a  consideration  of  individuality  and  of  the  extent  and  im- 
portance of  specific  differences  among  the  Acalephs.  A  few  years  ago 
the  prevailing  opinion  among  naturalists  was  that,  while  genera,  families, 
orders,  classes,  and  any  other  more  or  less  comprehensive  divisions  among 
animals  were  artificial  devices  of  science  to  facilitate  our  studies,  species 
alone  had  a  real  existence  in  nature.  Whether  the  views  I  have  present- 
ed in  the  first  volume  of  this  work  (p.  163),  where  I  showed  that  species 
do  not  exist  in  any  different  sense  from  genera,  families,  etc.,  have  had 
any  thing  to  do  with  the  change  which  seems  to  have  been  brought 
about  upon  this  point  among  scientific  men,  is  not  for  me  to  say ;  but 
whatever  be  the  cause,  it  is  certainly  true  that,  at  the  present  day,  the 
number  of  naturalists  who  deny  the  real  existence  of  species  is  greatly 
increased.  Darwin  in  his  recent  work  on  the  ^*  Origin  of  Species,"  has 
also  done  much  to  shake  the  belief  in  the  real  existence  of  species,  but 
the  views  he  advocates  are  entirely  at  variance  with  those  I  have  attempt- 
ed to  establish.  For  many  years  past  I  have  lost  no  opportunity  of  urg- 
ing the  idea  that  while  species  have  no  material  existence,  they  yet  exist 
as  categories  of  thought,  in  the  same  way  as  genera,  families,  orders, 
classes,  and  branches  of  the  animal  kingdom.  Darwin's  fundamental 
ideii,  on  the  contrary,  is  that  species,  genera,  families,  orders,  classes,  and 
any  other  kind  of  more  or  less  comprehensive  divisions  among  animab 
do  not  exist  at  all,  and  are  altogether  artificial,  differing  from  one  another 
only  in  degree,  all  having  originated  from  a  successive  differentiation  of  a 
primordial  organic  form,  undergoing  successively  such  changes  as  would 


Prof.  Agassix  on  the  Origin  of  Species.  148 

It  firit  produce  a  Tariety  of  species ;  tben  genera,  as  the  difference  became 
Bwre  extenaiTe  and  deeper ;  then  families,  as  the  gap  widened  still  farther 
between  the  groupa,  until  in  the  end  all  that  diversity  was  produced 
vhich  has  existed  or  exists  now.  Far  from  agreeing  with  these  views,  I 
kavc^  on  the  contrary,  taken  the  ground  that  all  the  natural  divisions  in 
lie  animal  kingdom  are  primarily  distinct,  founded  upon  different  cate- 
pmes  of  characters,  and  that  all  exist  in  the  same  way,  that  is,  as  cate- 
{oriea  of  thought,  embodied  in  individual  living  forms.  I  have  attempted 
\o  ahow  that  branches  in  the  animal  kingdom  are  founded  upon  different 
plana  of  structure,  and  for  that  very  reason  have  embraced  from  the  be- 
pnning  representatives  between  which  there  could  be  no  community 
K  origin ;  that  classes  are  founded  upon  different  modes  of  execution  of 
these  plana,  and  therefore  they  also  embrace  representatives  which  could 
have  no  community  of  origin ;  that  orders  represent  the  different  degrees 
of  complication  in  the  mode  of  execution  of  each  class,  and  therefore  em- 
brace representatives  which  could  not  have  a  community  of  origin  any 
more  than  the  members  of  different  classes  or  branches;  that  families 
are  founded  upon  different  patterns  of  form,  and  embrace  representatives 
•qnallj  independent  in  their  origin ;  that  genera  are  founded  upon  ulti- 
mate peculiarities  of  structure,  embracing  representatives,  which,  from 
the  Tery  nature  of  their  peculiarities  could  have  no  community  of  origin ; 
and  that  finally,  species  are  based  upon  relations  and  proportions  that  ex- 
dade,  as  much  as  all  the  preceding  distinctions,  the  idea  of  a  common 
descent 

As  the  community  of  characters  among  the  beings  belonging  to  these 
different  categories  arises  from  the  intellectual  connection  which  shows 
them  to  be  categories  of  thought,  they  cannot  be  the  result  of  a  gradual 
material  differentiation  of  the  objects  themselves.  The  argument  on  which 
these  views  are  founded  may  be  summed  up  in  the  following  few  words: 
Species,  genera,  families,  <S(c.  exist  as  thoughts,  individuals  as  facts.  It 
is  presented  at  full  length  in  the  first  volume  of  this  work,  (p.  137-168), 
where  I  have  shown  that  individuals  alone  have  a  definite  material  exist- 
ence, and  that  they  are,  for  the  time  being,  the  bearers  not  only  of  speci- 
fe  characteristics,  but  of  all  the  natural  features  in  which  animal  life  is 
displayed  in  all  its  diversity ;  individuality  being,  in  fact,  the  great  mystery 
of  orgauic  life. 

Since  the  arguments  presented  by  Darwin  in  favor  of  a  universal  deri- 
vation from  one  primary  form,  of  all  the  peculiarities  existing  now  among 
Uving  beings  have  not  made  the  slightest  impression  on  my  mind,  nor 
modified  in  any  way  the  views  I  have  already  propounded,  I  may  fairly 
refer  the  reader  to  tlie  paragraphs  alluded  to  above  as  containing  sufficient 
evidence  of  their  correctness,  and  I  will  here  only  add  a  single  argument, 
which  seems  to  leave  the  question  where  I  have  placed  it 

It  seems  to  me  that  there  is  much  confusion  of  ideas  in  the  general 
statement  of  the  variability  of  species  so  often  repeated  lately.  If  species 
do  not  exist  at  all,  as  the  supporters  of  the  transmutation  theory  maintain, 
how  can  they  vary !  and  if  individuals  alone  exist,  how  can  the  differ- 
ences which  may  be  observed  among  them  prove  the  variability  of  species? 
The  fact  seems  to  me  to  be  that  while  species  are  based  upon  definite  re- 
lations among  individuals  which  differ  in  various  ways  among  themselves, 
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each  individual,  as  a  distinct  being,  has  a  definite  coarse  to  ran  firom  tb 
time  of  its  first  fonnation  to  the  end  of  its  existence,  daring  which  i 
never  loses  its  identity  nor  changes  its  individuality,  nor  its  relations  t 
other  individuals  belonging  to  the  same  species,  but  preserves  all  the  ca 
egories  of  relationship  which  constitute  specific  or  generic  or  fiunily  affii 
ity,  or  any  other  kind  or  degree  of  affinity.  Toprotfe  that  Jpectetvaryi 
should  be  proved  that  individuals  bom  from  common  ancestors  ekan^ 
the  different  categories  of  relationship  which  they  bore  primitively  to  m 
another.  While  all  that  has  thus  far  been  shown  is,  that  there  exists  a  eoi 
siderable  difference  among  individuals  of  one  and  the  same  species.  Th' 
may  be  new  to  those  who  have  looked  upon  every  individual  picked  up  i 
random,  as  affording  the  means  of  describing  satisfiEUStorily  any  spedes ;  M 
no  naturalist  who  has  studied  carefully  any  of  the  species  now  best  knowi 
can  have  failed  to  perceive  that  it  requires  extensive  series  of  specimea 
accurately  to  describe  a  species,  and  that  the  more  complete  such  wrk 
are,  the  more  precise  appear  the  limits  which  separate  species.  Sursl 
the  aim  of  science  cannot  be  to  furnish  amateur  zodlogists  or  collecton 
a  recipe  for  a  ready  identification  of  any  chance  specimen  that  may  hi 
into  their  hands.  And  the  difficulties  with  which  we  may  meet  in  a1 
tempting  to  characterize  species  do  not  afford  the  first  indication  that  ip( 
cies  do  not  exist  at  all,  as  long  as  most  of  them  can  be  distinguished,  i 
such,  almost  at  first  sight  I  foresee  that  some  convert  to  the  transmuti 
tion  creed  will  at  once  object  that  the  £EUiility  with  which  species  may  b 
distinguished  is  no  evidence  that  they  were  not  derived  from  other  speda 
It  may  be  so.  But  as  long  as  no  fact  is  adduced  to  show  that  any  on 
well  known  species  among  the  many  thousands  that  are  buried  in  tli 
whole  series  of  fossiliferous  rocks,  is  actually  the  parent  of  any  one  < 
the  species  now  living,  such  arguments  can  have  no  weight ;  and  thus  ft 
the  supporters  of  the  transmutation  theory  have  failed  to  produce  an 
such  facts.  Instead  of  facts  we  are  treated  with  marvelous  bear,  cuokw 
and  other  stories.     Credat  Judaeus  Apella  1 

Had  Mr.  Darwin  or  his  followers  furnished  a  single  fact  to  show  thi 
individuals  change,  in  the  course  of  time,  in  such  a  manner  as  to  produo 
at  last  species  different  from  thosQ  known  before,  the  state  of  the  cai 
might  be  different  But  it  stands  recorded  now  as  before,  that  the  ani 
mals  known  to  the  ancients  are  still  in  existence,  exhibiting  to  this  ds 
the  characters  they  exhibited  of  old.  The  geological  record,  even  witi 
all  its  imperfections,  exaggerated  to  distortion,  tells  now,  what  it  has  tol< 
from  the  beginning,  that  the  supposed  intermediate  forms  between  th 
species  of  different  geological  periods  are  imaginary  beings,  called  v 
merely  in  support  of  a  fanciful  theory.  The  origin  of  all  the  diveisit; 
among  living  beings  remains  a  n^ystery  as  totally  unexplained  as  if  th 
book  of  Mr.  Darwin  had  never  been  written,  for  no  theoiy  unsupports 
by  fact,  however  plausible  it  may  appear,  can  be  admitted  m  scienoe. 

It  seems  generally  admitted  tnat  the  work  of  Darwin  is  particulari; 
remarkable  for  the  fairness  with  which  he  presents  the  facts  adverse  t 
his  views.  It  may  be  so ;  but  I  confess  that  it  has  made  a  very  differen 
impression  upon  me.  I  have  been  more  forcibly  struck  by  his  inabilit 
to  perceive  when  the  facts  are  fatal  to  his  argument,  than  by  anythin 
else  in  the  whole  work.    His  chapter  on  the  G^logical  Record,  in  pai 
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tieular,  appears  to  me,  from  beginning  to  end,  as  a  series  of  illogical  de- 
dnctions  and  misrepresentations  of  the  modem  results  of  Geology  and 
PaJsontology.     I  do  not  intend  to  argue  here,  one  by  one,  the  questions 
he  has  discussed.    Sach  arguments  end  too  often  in  special  pleading,  and 
any  one  familiar  with  the  subject  may  readily  perceive  where  the  truth 
lies  by  confronting  his  assertions  with  the  geological  record  itself.    But 
since  the  question  at  issue  is  chiefly  to  be  settled  by  palseontological  evi- 
dence, and  I  have  devoted  the  greater  part  of  my  life  to  the  special  study 
of  the  fossils,  I  wish  to  record  my  protest  against  his  mode  of  treating 
this  part  of  the  subject     Not  only  does  Darwin  never  perceive  when 
the  facts  are  fatal  to  his  views,  but  when  he  has  succeeded  by  an  ingen- 
ious circumlocution  in  overleaping  the  facts,  he  would  have  us  believe 
that  he  has  lessened  their  importance  or  changed  their  meaning.     He 
would  thus  have  us  believe  that  there  have  been  periods  during  which 
all  that  had  taken  place  during  other  periods  was  destroyed,  and  this 
solely  to  explain  the  absence  of  intermediate  forms  between  the  fossils 
fonnd  in  successive  deposits,  for  the  origin  of  which  ho  looks  to  those 
mining  links ;  whilst  every  recent  progress  in  Geology  shows  more  and 
more  fully  how  gradual  and  successive  all  the  deposits  have  been  which 
ibnn  the  crust  of  our  earth. — He  would  have  us  believe  that  entire  faunse 
bare  disappeared  before  those  were  preserved,  the  remains  of  which  are 
ibnnd  in  the  lowest  fossiliferous  strata ;  when  we  find  everywhere  non- 
foesiliferons  strata  below  those  that  contain  the  oldest  fossils  now  known. 
It  is  true,  he  explains  their  absence  by  the  supposition  that  they  were  too 
delicate  to  be  preserved  ;  but  any  animals  from  which  Criiioicis,  Brachi- 
opoda,  Cephalopoda,  and  Trilobites  could  arise,  must  have  been  sufficiently 
similar  to  them  to  have  left,  at  least,  traces  of  their  presence  in  the  lowest 
non-fossiliferous  rocks,  had  they  ever  existed  at  all. — He  would  have  us 
believe  that  the  oldest  organisms  that  existed  were  simple  cells,  or  some- 
thing like  the  lowest  livine  beings  now  iu  existence ;  when  such  highly 
organized  animals  as  Trilobites  and  Orthoceratites  are  among  the  oldest 
known. — ^He  would  Tiave  us  believe  that  these  lowest  first-born  became 
extinct  in  consequence  of  the  gradual  advantage  some  of  their  more 
£ivored  descendants  gained  over  the   majority  of  their  predecessors; 
when  there  exist  now,  and  have  existed  at  all  periods  in  past  history,  as 
large  a  proportion  of  more  simply  organized  beings,  as  of  more  favored 
types,  and  when  such  types  as  Lingula  were  among  the  lowest  Silurian 
msils,  and  are  alive  at  the  present  day. — He  would  have  us  believe  that 
each  new  species  originated  in  consequence  of  some  slight  change  in 
those  that  preceded  ;  when  every  geological  formation  teems  with  types 
that  did  not  exist  before. — He  would  have  us  believe  that  animals  and 
plants  became  gradually  more  and  more  numerous ;  when  most  species 
appear  in  myriads  of  individuals,  in  the  first  bed  in  which  they  are  found. 
He  would  have  us  believe  that  animals  disappear  gradually  ;  when  they 
are  as  common  in  the  uppermost  bed  in  which  they  occur  as  in  the  lowest, 
or  any  intermediate  bed.   Species  appear  suddenly  and  disappear  suddenly 
in  successive  strata.    That  is  the  fact  proclaimed  by  Palaeontology ;  they 
neither  increase  successively  in  number,  nor  do  they  gradually  dwindle 
down ;  none  of  the  fossil  remains  thus  far  observed  show  signs  of  a  grad- 
ual improvement  or  of  a  slow  decay. — He  would  have  us  believe  that 
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geological  deposits  took  place  during  the  periods  of  subsidenoe;  when  ii 
can  be  proved  tliat  the  whole  continent  of  North  America  is  formed  of  beds 
%vhich  were  deposited  during  a  series  of  successive  upheavals.  I  quoti 
North  America  in  preference  to  any  other  part  of  the  world,  because  iha 
evidence  is  so  complete  here  that  it  can  only  be  overlooked  by  those  who 
may  mistake  subsidence  for  the  general  shrinkage  of  the  earth's  surface  m 
consequence  of  the  cooling  of  its  mass.  In  this  part  of  the  globe,  fotnk 
are  as  common  along  the  successive  shores  of  the  rising  depoaits  of  tha 
Silurian  system,  as  anywhere  alons  our  beaches;  and  and  eadi  of  thfte 
successive  shores  extends  from  the  Atlantic  States  to  the  foot  of  tha 
Rocky  Mountains.  The  evidence  goes  even  further ;  each  of  these  sue* 
cesKive  sets  of  beds  of  the  Silurian  system  contains  peculiar  fossils,  nei- 
ther found  in  the  beds  above  nor  in  the  beds  below,  and  between  them 
there  are  no  intermediate  forms.  And  yet  Darwin  affirms  that  **'  the  lit- 
toral and  sub- littoral  deposits  are  continually  worn  away,  as  soon  as  tliey 
are  brought  up  by  the  slow  and  gradual  rising  of  the  land  within  the 
grinding  action  of  the  coast  waves."  Origin  of  Species,  p.  290. — Be 
would  also  have  us  believe  that  the  most  perfect  organs  of  the  body  of 
animals  are  the  product  of  gradual  improvement,  when  eyes  aa  perfect  as 
those  of  the  Trilobites  are  preserved  with  tlie  remains  of  these  oldeot 
animals. — He  would  have  us  believe  that  it  required  millions  of  years  to 
effect  any  one  of  these  changes ;  when  far  more  extraordinary  transforma- 
tions are  daily  going  on,  under  our  eyes,  in  the  shortest  periods  of  tima^ 
4urinj;  the  growth  of  animals. — He  would  have  us  believe  that  aniroab 
acquire  their  instincts  gradually ;  when  even  those  that  never  see  their 
parents,  perform  at  birth  the  same  acts,  in  the  same  way,  as  their  progeni- 
tors.— He  would  have  us  believe  that  the  geographical  distribution  of 
animals  is  the  result  of  accidental  transfers ;  when  most  speciea  are  so  na^ 
rowly  confined  within  the  limits  of  their  natural  range,  that  even  slight 
changes  in  tlieir  external  relations  may  cause  their  death.  And  all  thesc^ 
and  many  other  calls  upon  our  credulity,  are  coolly  made  in  the  face  of 
an  amount  of  precise  irfonnation,  readily  accessible,  whicli  would  over* 
whelm  any  one  who  does  not  place  his  opinions  above  the  records  of  aa 
age  eminently  characterized  for  its  industry,  and  during  which,  thai 
iuformation  was  laboriously  accumulated  by  crowds  of  faithful  laborers. 

It  would  be  superfluous  to  discuss  in  detail  the  argumenta  by  which 
Mr.  Darwin  attempts  to  explain  the  diversity  among  animals.  Suffice  it 
to  sa3%  that  he  has  lost  sight  of  the  most  striking  of  the  features,  and  the 
one  which  pervades  the  whole,  namely,  that  there  runs  throughout  Na- 
ture unmistakable  evidence  of  thought,  corresponding  to  the  mental  op- 
erations of  our  own  mind,  and  therefore  intelligible  to  us  as  thinking 
beings,  and  unaccountable  on  any  other  basis  than  that  they  owe  their 
existence  to  the  working  of  intelligence ;  and  no  theory  that  OTorlooks 
this  element  can  be  true  to  nature. 

There  are  naturalists  who  seem  to  look  upon  the  idea  of  creation,  that 
is,  a  manifestation  of  an  intellectual  power  by  material  means,  as  a  kind 
of  bigotry  ;  forgetting,  no  doubt,  that  whenever  they  carry  out  a  thought 
of  their  own,  they  do  something  akin  to  creatine,  unless  they  look  upon 
thuii  own  elucubrations  as  something  in  which  their  individuality  is  not 
couc«.rued,  but  arising  without  an  intervention  of  their  mind,  in  conse- 
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qnenee  of  the  workhig  of  some  '^bandies  of  forces,"  about  wbicb  tbey  know 
iiotbin|^  themaeWes.  And  yet  such  men  are  ready  to  admit  that  matter 
B  orampotefit,  and  consider  a  disbelief  in  the  omnipotence  of  matter  as 
tiDtamout  to  imbecility ;  for,  what  is  the  assumed  power  of  matter  to  pro- 
duce all  finite  beings,  but  omnipotence  ?  And  what  is  the  outcry  ra'^ed 
against  those  who  cannot  admit  it,  but  an  insinuation  that  they  are  non- 
tompoef  The  book  of  Mr.  Darwin  is  free  of  all  such  uncharitable  senti- 
Bents  towards  his  fellow-laborers  in  the  field  of  science;  nevertheless 
his  miatake  lies  in  a  similar  assumption  that  the  most  complicated  system 
of  combined  thoughts  can  be  the  result  of  accidental  causes ;  for  he 
ou^it  to  know,  as  every  physicist  will  concede,  that  all  the  influences  to 
which  he  would  ascribe  the  origin  of  species  are  accidental  in  their  very 
BatQrtt,  and  he  must  know,  as  every  naturalist  familiar  with  the  modern 
progrcaa  of  science  does  know,  that  the  organized  beings  winch  live  now, 
tad  haye  lived  in  former  geological  periooH,  constitute  an  organic  whole, 
intelligibly  and  methodically  combined  in  all  its  parts.  As  a  zodlogist  he 
nnit  know  in  particular,  that  the  animal  kingdom  is  built  upon  four  dif- 
ferent plana  of  structure,  and4hat  the  reproduction  and  growth  of  ani- 
mals takes  place  according  to  four  different  modes  of  development,  and 
that  nnleea  it  is  shown  that  these  four  plans  of  structure,  and  these  four 
modes  of  development,  are  transmutable  one  into  the  other,  no  transmu- 
tation theory  can  account  for  the  origin  of  species.  The  fallacy  of  Mr. 
Darwin*8  theory  of  the  origin  of  species  by  means  of  natural  selection, 
may  be  traced  in  the  first  few  pages  of  his  book,  where  he  overiooks  the 
difl^rence  between  the  voluntary  and  deliberate  acts  of  selection  applied 
methodically  by  man  to  tlie  breeding  of  domesticated  animals  ana  the 
growing  of  cultivated  plants,  and  the  chance  infiuenoes  which  may  effect 
animals  and  plants  in  the  state  of  nature.  To  call  these  influences  *'  nat- 
ural selection,"  is  a  misnomer  which  will  not  alter  the  conditions  under 
which  they  may  produce  the  desired  results.  Selection  implies  design ; 
the  powers  to  which  Darwin  refers  the  order  of  species,  can  design  noth- 
ing. Selection  is  no  doubt  the  essential  principle  on  which  the  raUing 
of  breeds  is  founded,  and  the  subject  of  oreeds  is  presented  in  its  true 
light  by  Mr.  Darwin  ;  but  this  process  of  raising  breeds  by  the  selection 
of  fiftvorable  subjects,  is  in  no  way  similar  to  tliat  which  regulates  specifio 
differences.  Nothing  is  more  remote  from  the  truth  than  the  attempted 
parallelism  between  the  breeds  of  domesticated  animals  and  the  species  of 
wild  ones.  Did  there  exist  such  a  parallelism,  as  Darwin  maintain^,  the 
difference  among  the  domesticated  breeds  should  be  akin  to  the  differ- 
tDces  among  wild  species,  and  afford  a  clue  to  determine  their  relative 
degree  of  adinity  by  a  comparison  with  the  pedigrees  of  well-known  do 
mesticated  races.  Again,  if  there  were  any  such  parallelism,  the  dij*tinc- 
tive  characteristics  of  different  breeds  should  be  akin  to  the  differences 
which  exist  between  fossil  s]:)ecies  of  earlier  period!)^  and  those  of  the  same 
genera  now  living.  Now  let  any  one  familiar  with  the  fossil  species  of 
the  genera  Bos  and  Canis,  compare  them  with  the  races  of  our  caitle  and 
of  our  dogs,  and  he  will  find  no  correspondence  whatever  between  them  ; 
for  the  simple  reason  that  they  do  not  owe  their  existence  to  the  same 
causes.  It  must  therefore  be  distinctly  stated  that  Mr.  Darwin  has  failed 
to  establish  a  connection  between  the  mode  of  raising  domesticated 
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breeds,  and  the  cause  or  causes  to  which  wild  animals  owe  their  spedfio 
differences. 

It  is  true,  Mr.  Darwin  states  that  the  close  affinity  existing  among  t&- 
imals  can  only  be  explained  by  a  community  of  descent,  and  he  goes  so 
£ftr  as  to  represent  these  affinities  as  evidence  of  such  a  genealogical  reb* 
tionship ;  but  I  apprehend  that  the  meaning  of  the  words  he  uses  has 
misled  him  into  the  belief  that  he  had  found  the  due  to  phenomena 
which  he  does  not  even  seem  correctly  to  understand.  There  is  nothing 
parallel  between  the  relations  of  animals  belonging  to  the  same  genus  or 
the  same  family,  and  the  relations  between  the  progeny  of  common  an- 
cestors. In  the  one  case  we  have  the  result  of  a  pnysiological  law  reg- 
ulating reproduction,  and  in  other  affinities  which  no  observation  hai 
thus  far  shown  to  be  in  any  way  connected  with  reproduction.  The  most 
closely  allied  species  of  the  same  genus  or  the  different  species  of  closely 
allied  genera,  or  the  different  genera  of  one  and  the  same  natural  family, 
embrace  representatives  which  at  some  period  or  other  of  their  growth 
resemble  one  another  more  closely  than  the  nearest  blood  relations ;  and 
yet  we  know  that  they  are  only  stages  of  development  of  different  species 
distinct  from  one  another  at  every  period  oY  their  life.  The  embryo  of 
our  common  fresh  water  turtle,  Ckrysemii  picta,  and  the  embryo  of  onr 
snapping  turtle,  Chelydra  serpentina,  resemble  one  another  far  more  than 
the  different  species  of  Chrysemis  in  their  adult  state,  and  yet  not  a  sin- 
gle fact  can  be  adduced  to  show  that  any  one  ^g  of  an  animal  has  ever 
produced  an  individual  of  any  species  but  its  own.  A  young  snake  re- 
sembles a  young  turtle  or  a  young  bird  much  more  than  any  two  special 
of  snakes  resemble  one  another ;  and  yet  they  go  on  reproducing  their 
kinds,  and  nothing' but  their  kinds.  So  that  no  degree  of  affinity,  how- 
ever close,  can,  in  the  present  state  of  our  science,  be  urged  as  exhi biting 
any  evidence  of  community  of  descent,  while  the  power  that  imparted 
all  their  peculiarities  to  the  primitive  eggs  of  all  the  species  now  living 
side  by  side,  could  also  impart  similar  peculiarities  with  similar  relations, 
and  all  degrees  of  relationship,  to  any  number  of  other  species  that  have 
existed.  Until,  therefore  it  can  be  shown  that  any  one  species  has  the 
ability  to  delegate  such  specified  peculiarities  and  relations  to  any  other 
species  or  set  of  species,  it  is  not  logical  to  assume  that  such  a  power 
is  inherent  in  any  animal,  or  that  it  constitutes  part  of  its  nature.* 
We  must  look  to  the  original  power  that  imparted  life  to  the  first  being 
for  the  origin  of  all  other  beings,  however  mysterious  and  inaccessible 

*  The  difficulty  of  ascertaining  the  natural  limits  of  some  species,  and  the  mis- 
takes made  by  naturalists  when  describing  individual  peculiarities  as  specific,  hts 
ootliing  to  do  with  the  question  of  the  origin  of  species,  and  yet  Darwin  pUoes  great 
weight,  in  support  of  his  theory,  upon  the  differences  which  exist  among  naturaUsts 
in  their  views  of  species.  Some  of  the  metals  are  difficult  to  distinffuish,  and  have 
ft^equently  been  mistaken,  and  the  specific  diflferences  of  some  may  be  questioned ; 
but  what  could  that  have  to  do  with  the  question  of  the  origin  of  metals,  in  the 
minds  of  those  who  may  doubt  the  original  difference  of  metals  f  Nothing  mora 
than  the  blunders  of  some  naturalists  in  identifying  species  with  the  origin  of  spe- 
cies of  animals  and  plants.  The  great  mischief  in  our  science  now  lies  in  the  self- 
complacent  ainfidence  with  which  certain  zoologists  look  upon  a  few  intignificint 
lines,  called  diagnoses,  which  they  have  the  presumption  to  offer  as  cbaracteristies 
of  species,  or,  what  is  still  worse,  as  checks  upon  others  to  secore  to  themselves  a 
nommal  priority.    Such  a  treatment  of  scientific  subjects  is  unworthy  of  our  sge. 
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e  modes  by  which  all  this  diversity  has  been  produced  may  remain  for 
.  The  production  of  a  plausible  explanation  is  no  explanation  at  all,  if 
does  not  cover  the  whole  ground. 

All  attempts  to  explain  the  origin  of  species  may  be  brought  under  two 
tcgories :  viz.  1st,  some  naturalists  admitting  that  all  organized  beings 
0  created,  that  is  to  say,  endowed  from  the  beginning  of  their  existence 
ith  all  their  characteristics,  while  2d,  others  assume  that  they  arise 
oataneoualy.    This  classification  of  the  different  theories  of  the  origin 
species,  may  appear  objectionable  to  the  supporters  of  the  transmuta- 
m  theory ;  but  I  can  perceive  no  essential  difference  between  their  views 
id  the  old  idea  that  animals  may  have  arisen  spontaneously.   They  differ 
dy  in  the  modes  by  which  the  spontaneous  appearance  is  assumed  to 
i  effected  ;  some  believe  that  physical  agents  may  so  influence  organ- 
ed  beings  as  to  modify  them — this  is  the  view  of  DeMaillet  and  the 
estig^s  of  Creation  ;  others  believe  that  the  organized  beings  them- 
sives  change  in  consequence  of  their  own  acts,  by  changing  their  mode 
f  life,  etc.,  this  is  the  view  of  Lamarck  ;  others  still  assume  that  ani- 
lals  and  plants  tend  necessarily  to  improve,  in  consequence  of  the 
tmggle  for  life,  in  which  the  favored  races  are  supposed  to  survive ; 
ids  is  the  view  lately  propounded  by  Darwin.    I  believe  these  theories 
nJHj  in  the  end,  all  share  the  fate  of  the  theory  of  spontaneous  genera- 
ions  so  called,  as  the  facts  of  nature  shall  be  confronted  more  closely 
rith  the  theoretical  assumptions.     The  theories  of  DeMaillet,  Oken, 
nd  Lamarck  are  already  abandoned  by  those  who  have  adopted  the 
Ruismutation  theory  of  Darwin ;   and  unless  Darwin  and  his  followers 
Qcceed  in  showing  that  the  struggle  for  life  tends  to  something  beyond 
SToring  the  existence  of  certain  individuals  over  that  of  other  individ- 
lals^  they  will  soon  find  that  they  are  following  a  shadow.     The  asser- 
ion  of  Darwin,  which  has  crept  into  the  title  of  his  work,  is,  that  fa- 
'ored  raceM  are  preserved,  while  all  his  facts  go  only  to  substantiate  the 
tsBertion,  that  favored  individuals  have  a  better  chance  in  the  stru^le 
or  life  than  others.    But  who  has  ever  overlooked  the  fact  that  myriads 
if  individuals  of  every  species  constantly  die  before  coming  to  maturi- 
j  f     What  ought  to  be  shown,  if  the  transmutation  theory  is  to  stand, 
s  that  these  favored  individuals  diverge  from  their  specific  type,  and 
neither  Darwin  nor  any  body  else  has  furnished  a  single  fact  to  show 
Lhat  they  go  on  diverging.     The  criterion  of  a  true  theory  consists  in 
the  facility  with  which  it  accounts  for  facts  accumulated  in  the  course 
of  long-continued  investigations  and  for  which  the  existing  theories  af- 
forded no  explanation.     It  can  certainly  not  be  said  that  Darwin's  the- 
oiy  will  stand  by  that  test     It  would  be  easy  to  invent  other  theories 
that  might  account  for  the  diversity  of  species  quite  as  well,  if  not  bet- 
ter than  Darwin's  preservation  of  favored  races.     The  difficulty  would 
only  be  to  prove  that  they  agree  with  the  facts  of  Nature.     It  might  be 
aasnmed,  for  instance,  that  any  one  primary  being  contained  the  possi- 
bilities of  all  those  that  have  followed,  in  the  same  manner  as  the  egg 
of  any  animal  possesses  all  the  elements  of  the  full-grown  individual ; 
bat  this  would  only  remove  the  difficulty  one  step  further  back.      It 
would  tell  us  nothing  about  the  nature  of  the  operation  by  which  the 
change  is  introduced.    Since  the  knowledge  we  now  have,  that  similar 
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metamorphoses  go  on  in  the  eggs  of  all  living  beings  has  not  yet  pot  m     > 
on  the  ti*ack  of  the  forces  by  which  the  changes  they  undergo  are  bronght     * 
about,  it  is  not  likely  that  by  mere  guesses  we  shall  arrive  at  any  satii- 
factory  explanation  of  the  very  origin  of  these  l>eing8  themselves. 

Whatever  views  are  correct  concerning  Uie  origin  of  species,  one  thing 
is  certain,  that  as  long  as  they  exist  they  continue  to  prodaoa  gen-  * 
eration  after  generation,  individuals  which  differ  from  one  another  only 
in  such  peculiarities  as  relate  to  their  individuality.  The  great  defect  ii 
Dsrwin's  treatment  of  tlie  subject  of  species  lies  in  the  UHai  absenoe  of 
any  statement  respecting  the  features  that  constitute  individiialitj. 
Surely,  if  individuals  may  vary  within  the  limits  assumed  by  Darwin,  ha 
was  bound  first  to  show  that  individuality  does  not  consist  of  a  aam  of 
hereditar}*^  characteristics,  combined  with  variable  elements,  not  nccewsa 
rily  transmitted  in  their  integrity,  but  only  of  variable  elements.  That 
the  latter  is  not  the  case,  stands  recorded  in  everv  accurate  monograph  of 
all  the  types  of  the  animal  kingdom  upon  whicli  minute  embryolngieil 
investigations  have  been  made.  It  is  known,  that  every  individua]  m 
undergoes  a  series  of  definite  changes  before  it  reaches  its  mature  condi- 
tion ;  that  every  germ  formed  in  the  egg  passes  through  a  series  of 
metamorphoses  before  it  assumes  the  structural  features  of  the  adult; 
that  in  this  development  the  differences  of  sex  may  very  early  become 
distinct;  and  that  all  this  is  accomplished  in  a  comparativelv  veiy  short 
time,  extremely  short,  indeed,  in  comparison  to  the  immeasurable  periods 
required  by  Darwin*s  theory  to  produce  any  change  among  species;  and 
yet  all  this  takes  place  without  any  deviation  from  the  original  type  of 
the  species,  though  under  circumstances  which  would  seem  most  untavo^ 
able  to  the  maintenance  of  the  type.  Whatever  minor  differences  maj 
exist  between  the  products  of  this  succession  of  generations  are  all 
individual  peculiarities,  in  no  way  connected  with  the  essential  features 
of  the  species,  and  therefore  as  transient  as  the  individuals ;  while  the 
specific  characters  are  forever  fixed.  A  single  example  will  prove  this. 
AH  the  robins  of  North  America  now  living  have  been  for  a  short  time 
in  existence ;  not  one  of  them  was  alive  a  century  ago,  when  LinnaBUf>  for 
the  first  time  made  known  that  species  under  the  name  of  Turdus 
migratorius,  and  not  one  of  the  specimens  observed  by  Linnnus  and  his 
coteinporaries  was  alive  when  the  Pilgrims  of  the  Mayflower  first  set  foot 
upon  the  Rock  of  Plymouth.  Where  was  the  species  at  these  diflerent 
periods,  and  where  is  it  now  I  Certainly  nowhere  but  in  the  individuals 
alive  for  the  time  being ;  but  not  in  any  single  one  of  them,  for  that  one 
must  be  either  a  male  or  a  female,  and  not  the  species ;  not  in  a  pair  of 
them,  for  the  species  exhibits  its  peculiarities  in  its  mode  of  breed mg,  in 
its  nest,  in  its  egg^,  in  its  young,  as  much  as  in  the  appearance  of  the 
adult;  not  in  all  the  individuals  of  any  particular  district,  for  the  geo- 
graphical distribution  of  a  species  over  its  whole  area,  forms  also  part  of 
its  specific  characters.*   A  species  is  only  known  when  its  whole  history 

*  We  are  no  much  accastomed  to  see  animals  reproducing^  them8«1re!«,  generatioB 
after  gcnt*ration,  that  the  fuct  no  longer  attracts  our  attention,  and  the  mysterr 
involved  in  it  no  hm^j^er  excites  our  admimtion.  But  there  it  certjiinly  no  mori 
marvellous  law  in  all  nature  than  that  which  regulates  this  re^lar  fuecension.  And 
upon  tliis  law  the  mointenauce  of  species  depends ;  for  observation  teaches  us  that 
all  that  is  not  individual  peculiarity  is  uncevinglj  and  integrally  reproduced  while 
aU  that  constitutes  iDdividuality,  as  such,  constantly  disappears. 
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N  been  asoerUinedf  and  thftt  hifttoiy  is  recorded  in  the  life  of  individu- 
•  thrungli  succeaeive  generationa.  The  same  kind  of  argument  might 
I  adduced  from  every  existing  species,  and  with  still  greater  force  by  a 
fcrence  to  tlioee  species  already  known  to  the  ancients. 

Let  it  not  be  objected  that  the  individuals  of  successive  generations 
iffa  presented  marked  differences  among  themselves ;  for  thffse  differen- 
%  with  all  the  monstrosities  that  may  have  occurred,  during  these 
nnUeM  generations,  have  paf«ed  away  with  the  individuals,  as  individ- 
il  peculiarities,  and  the  specific  characteristics  alone  have  been  preserved, 
gelher  with  all  that  distinguishes  the  eenus,  the  family,  the  order,  the 
an,  and  the  branch  to  whidi  the  individual  belonged.  Moreover  all  this 
Mbeen  maintained  through  a  succession  of  repeated  changes,  amounting 
I  cadi  individual  to  the  whole  range  of  transformations,  through  which  an 
idividual  passes,  from  the  time  it  is  individualized  as  an  egg^  to  the  time 

is  itself  capable  of  reproducing  its  kind,  and,  perhops,  with  all  the 
iterveninff  ophases  of  an  unequal  production  of  males  and  females,  of 
^le  individuals,  of  dwarfs,  of  giants,  etc,  etc,  during  which  there  were 
liUiona  of  chances  for  a  deviation  from  the  type.  Does  this  not  prove 
lat  while  individuals  are  perishable,  they  transmit,  generation  after  gen- 
mioDf  all  tliat  is  specific  or  generic,  or,  in  one  word,  typical  in  them,  to 
M  cxduaion  of  every  individual  peculiarity  which  passes  away  with 
Mm,  and  that^  therefore,  while  individuals  alone  have  a  material  exist- 
see,  species,  genera,  families,  orders,  classes,  and  branches  of  the  animal 
iagidom  exist  only  as  categories  of  thought  in  the  Supreme  Intelligence, 
at  aa  such  have  as  truly  an  independent  existence  and  are  as  unvarying 
I  thought  itself  after  it  has  onoe  been  expressed. 

Betuming,  after  this  digression,  to  the  question  of  individuality  among 
icalepha,  we  meet  here  phenomena  far  more  complicated  than  among 
igher  animals.  Individuality,  as  far  as  it  depends  upon  material 
iMation«  is  complete  and  absolute  in  all  the  higher  animals,  and  there 
laintained  by  genetic  transmission,  generation  after  generation.  Indi- 
idualitj,  in  that  sense,  exists  only  in  comparatively  few  of  the  Radiates. 
kmoog  Acalephs  it  is  ascertained  only  for  the  Ctenophone  and  some 
Keooj^ore.  In  others,  the  individuals  born  from  eggs  end  by  dividing 
ilo  a  number  of  distinct  individuals.  In  others  still,  the  successive 
adividoajs  derived  from  a  primary  one,  remain  connected  to  form  com- 
Mwad  communities.  We  must  thererefore,  distinguish  different  kinds 
ind  difierent  degrees  of  individuality,  and  may  call  hereditary  individu'^ 
diiy  that  kind  of  independent  existence  manifested  in  the  successive 
evohitions  of  a  single  egg,  producing  a  single  individual,  as  is  observed 
a  all  the  higher  animals^  We  may  call  derivative  or  coiuecutive  indi- 
niwality  that  kind  of  independence  resulting  from  an  individualization 
if  pins  i^  the  product  of  a  single  egg.  We  have  derivative  individuals 
laoag  the  Nudibranchiate  MoTlusks,  whose  eggs  produce  singly,  bv  a 
)roeess  of  complete  segmentation,  •  several  independent  individuals.  We 
ibisrve  a  similar  phenomenon  among  those  Acalephs  the  young  of  which 
Scyphostoma)  ends  in  producing,  by  transverse  division  (Supobiia),  a 
lumber  of  independent  free  Meduss  (Bphyrse).  We  have  it  also  among 
he  llydroids  which  produce  free  Medusss.  Next,  we  must  distingnihh 
foomiary  individuality^  which  is  inherent  to  those  individuals  arising  as 
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buds  from  other  individuals,  and  remaining  connected  with  them.  Tli 
condition  prevails  in  all  the  immovable  Polyparia  and  Hjdraria,  and 
say  intentionally  in  the  immovable  ones ;  for,  in  the  movable  commm 
ties,  such  as  Renilla,  Pennatula,  eta,  among  Polype,  and  all  the  8iph 
nophorse  among  Acalephs,  we  must  still  further  distinguish  another  idi 
of  individuality,  which  I  know  not  how  to  call  properly,  unless  the  nan 
of  complex  individuality  may  be  applied  to  it  In  complex  individual! 
a  new  element  is  introduced,  that  is  not  noticeable  in  the  former  cm 
The  individuals  of  the  community  are  not  only  connected  together,  bi 
under  given  circumstances,  they  act  together  as  if  they  were  one  indivi 
ual,  while  at  the  same  time  each  individual  may  perform  acts  of  its  ow 

As  to  the  specific  differences  observed  among  Acalephs,  there  is 
great  a  diversity  between  them  as  between  their  individuals.  In  son 
types  of  this  class  the  species  are  very  uniform ;  all  the  individuals  belon 
ing  to  one  and  the  same  species  resembling  one  another  very  clotel 
and  exhibiting  hardly  any  difference  among  themselves,  except  such  i 
arises  from  age.  This  identity  of  the  individuals  of  one  and  the  san 
species  is  particularly  striking  among  the  Ctenophoree.  In  this  ord 
there  are  not  even  sexual  differences  among  the  individuals,  as  they  ai 
all  hermaphrodites.  In  the  Discophorse  proper  a  somewhat  greater  d 
versity  prevails.  In  the  first  place  we  notice  male  and  female  individi 
als,  and  the  difference  between  the  sexes  is  quite  striking  in  some  gent 
ra,  as,  for  instance,  in  Aurelia.  Next  there  occur  frequent  deviatioo 
among  them,  in  the  normal  number  of  their  parts ;  their  body  consii 
ing  frequently  of  one  or  two  spheromeres  more  than  usual,  sometime 
even,  of  double  normal  number,  or  of  a  few  less.  And  yet,  year  afii 
year,  the  same  Discophorss  reappear  upon  our  shores,  with  the  san 
range  of  differences  among  their  individuals.  Among  Hydroids  polj 
morphism  prevails  to  a  greater  or  less  extent,  besides  the  differencf 
arising  from  sex.  Few  species  have  only  one  kind  of  individuals.  Most) 
the  cycle  of  individual  differences  embraces  two  distinct  types  of  ind 
viduals,  one  recalling  the  peculiarities  of  common  Hydrse,  the  oth< 
those  of  MedussB ;  but  even  the  Hydra  type  of  one  and  the  same  ^ 
cies  may  exhibit  more  or  less  diversity,  there  being  frequently  two  kim 
of  Hydrse  united  in  one  and  the  same  community,  and  sometimes  eve 
a  larger  number  of  heterogeneous  Hydrse.  And  this  is  equally  tmi 
though  to  a  less  extent,  of  the  Medusa  type.  Yet  among  Siphonophon 
there  are  generally  at  least  two  kinds  of  Medusso  in  one  and  th 
same  community.  But  notwithstanding  this  polymorphism  among  th 
individuals  of  one  and  the  same  community,  genetically  connected  t< 
gether,  each  successive  generation  reproduces  tue  same  kinds  of  hetei 
ogeneous  individuals,  and  nothing  but  individuals  linked  together  in  th 
same  way.  Surely  we  have  here  a  much  greater  diversity  of  individc 
als,  born  one  from  the  other,  than  is  exhibited  by  the  most  diversifie 
breeds  of  our  domesticated  animals ;  and  yet  all  these  heterogeneon 
individuals  remain  true  to  their  species,  in  once  case  as  in  the  othei 
and  do  not  afford  the  slightest  evidence  of  a  transmutation  of  species. 

Would  the  supporters  of  the  fanciful  theories  lately  propoundec 
only  extend  their  studies  a  little  beyond  the  range  of  domesticated  an 
mala,  would  they  investigate  the  alternate  generations  of  the  Acalephi 
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the  eztraordinaiy  modes  of  development  of  the  Helminth,  tlie  repro- 
duction of  the  SalpcB,  etc^  etc.,  they  would  soon  learn  that  there  are,  in 
the  world,  far  more  astonishing  phenomena,  strictly  circumscribed  be- 
tween the  natural  limits  of  unvarying  species,  than  the  slight  differ- 
ences produced  by  the  intervention  of  men,  among  domesticated  ani- 
mals, and,  perhaps,  cease  to  be  so  confident  as  they  seem  to  be,  that 
these  differences  are  trustworthy  indications  of  the  variability  of  species. 
For  my  own  part  I  must  emphatically  declare  that  I  do  not  know  a  sin- 
gle fisct  tending  to  show  that  species  do  vary  in  any  way,  while  it  is 
true  that  the  individuals  of  one  and  the  same  species  are  more  or  less 
polymorphous.  The  circumstance,  that  naturalists  may  iind  it  dificult 
to  trace  the  natural  limits  of  any  one  particular  species,  or  the  mistakes 
they  may  make  in  their  attempts  to  distinguish  them,  has  nothing 
whatsoever  to  do  with  the  question  of  their  origin. 

There  is  another  feature  of  the  species  of  Acalcphs  which  deserves 
particularly  to  be  noticed.  All  these  animals  are  periodical  in  their  ap- 
pearance, and  last  for  a  short  period,  in  their  perfect  state  of  development. 
In  our  latitude  most  Medusse  make  their  appearance,  as  Ephyrae,  early 
in  the  Spring,  and  rapidly  enlarge  to  their  full  size.  In  September  and 
October  they  lay  their  eggs  and  disappear ;  the  young  hatched  from 
the  eggs  move  about,  as  PTanulse,  for  a  short  time,  and  then  become  at- 
tached, as  Scyphostomes,  and  pass  the  winter  in  undergoing  their  Stro- 
biia  metamorphosis.  The  Ctenophone  appear  also  veiy  early,  and  lay 
their  egss  in  the  autumn,  passing  the  winter  as  young,  and  growing  to 
their  full  size  towards  the  beginning  of  the  summer.  Among  the  Hy- 
droids  there  is  more  diversity  in  their  periodicity.  Hydraria  are  found 
all  the  year  round ;  but  the  Medusse  buds,  the  free  Mednsre,  and  the 
Medusaria  make  their  appearance  in  different  seasons,  in  different  spe- 
cies. Some  bring  forth  MedussB  buds  and  free  Medusa)  or  Medusaria 
during  winter ;  others,  and  in  our  latitude  this  is  the  case  with  by  far 
the  largest  number  of  the  Hydroids,  produce  their  Medusse  brood  in  the 
spring ;  a  few  breed  later,  in  the  summer  or  in  the  autumn  ;  so  that, 
notwithstanding  the  regularity  of  their  periodical  return,  Acalephs  may 
be  studied,  in  some  condition  or  other,  during  the  whole  year. 

When  considering  Individuality  and  Specific  Differences,  as  manifest- 
ed in  the  class  of  Acalephs,  I  have  taken  an  opportunity  of  showing, 
upon  general  grounds  how  futile  the  arguments  are  upon  which  the  the- 
or}'  of  transmutation  of  species  is  founded.  Having  now  shown  that 
that  class  is  circumscribed  within  definite  limits,  I  may  be  permitted  to 
add  here  a  few  more  objections  to  that  theory,  based  chiefiy  upon  special 
grounds,  connected  with  the  characteristics  of  classes.  If  tnere  is  any 
thing  striking  in  the  features  which  distinguish  classes,  it  is  the  def- 
initeness  of  their  structural  peculiarities;  and  this  definiteness  goes 
on  increasing,  with  new  and  additional  qualifications,  as  we  pass  from 
the  class  characters  to  those  which  mark  the  ordei-s,  the  families,  the 
genera,  and  the  species.  Granting,  for  the  sake  of  argument,  that 
organized  beines  living  at  a  later  perio<l  may  have  originated  by  a  grad- 
ual change  of  Uioso  of  earlier  periods,  one  of  the  most  characteristic  fea- 
tures of  all  organized  beings  remains  totally  unexplained  by  the  varioua 
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theories  brought  forward  to  explain  that  change;  the  definiteneas of 
their  respective  groups,  be  they  ever  so  comprehensive,  or  ever  so  lim- 
ited, combined  with  the  greatest  inequality  in  their  numeric  relationSi 
There  exist  a  few  thousand  Mammalia  and  Reptilesi  and  at  least  three 
times  their  number  of  Birds  and  Fishes.  There  may  be  twenty  thou- 
sand MoUasks ;  but  there  are  ovei  a  hundred  thousand  Insecta,  and  only 
fL  few  thousand  Radiates.  And  yet  the  limits  of  the  claiw  of  Inaects  are 
as  well  defined  as  those  of  any  other  class,  with  the  only  exception  of  the 
class  of  Birds  which  ia  unquestionably  the  most  definite  in  its  natiuil 
boundaries.  Now  the  supporters  of  the  transmutation  theory  may  shne 
their  views  in  whatever  way  they  please  to  suit  the  requirements  of  toe 
theory,  instead  of  building  the  theory  upon  the  facts  of  Natare,  they 
never  can  make  it  appear  that  the  definiteness  of  the  characters  of  the 
class  of  Birds  is  the  result  of  a  cpmmoQ  descent  of  all  Birda,  for  the  first 
Bird  must  have  bean  brother  or  cousip  to  soipe  other  animal  that  was 
not  a  Bird,  since  there  are  other  animals  besides  Birds  jn  this  worid,  to 
po  one  of  which  any  bird  bears  as  close  a  relation  as  it  bears  to  its  own 
class.  The  same  argument  applies  to  every  other  class ;  and  as  to  tht 
facts,  they  are  fatal  to  such  an  assumption,  for  Geology  teaches  us  thit 
among  t)ie  oldest  inhabitants  of  our  globe  known,  there  are  representa- 
tives of  nine  distinct  classes  of  animals,  which  by  no  possibility  can 
be  descendants  of  one  another,  since  they  are  cotemporaries. 

The  same  line  of  argument  and  the  same  class  of  fiicts  forbid  the  as- 
sumption that  either  the  representatives  of  one  and  the  same  order,  or 
those  of  one  of  the  same  familv,  or  those  of  one  of  the  aame  genus 
should  be  considered  as  lineal  descendants  of  a  common  stock ;  for  o^ 
ders,  families  and  genera  are  based  upon  different  categories  of  cbnraor 
acters,  and  not  upon  more  or  less  extensive  characters  of  the  same  kind, 
as  I  hiftve  shown  years  ago  (Vol.  I,  p.  150  to  163),  and  numbers  of  difie^ 
cut  kinds  of  representatives  of  these  various  groups,  make  their  appea^ 
ance  simultaneously.in  all  the  successive  geolog:ical  periods.  There  appear 
together  Corals  and  Echinoderms  of  different  ramiljes  and  of  different  gen- 
era in  each  successive  geological  formation,  and  this  is  equally  true  for 
Bryozoa,  Brachiopods  and  Lamellibranchiata,  for  Trilobites  and  the  other 
Crustacea,  in  fact  for  the  representatives  of  all  the  classes  of  the  animal 
kingdom,  making  due  allowance  for  the  period  of  the  first  appearanca 
of  each ;  and  at  ^\l  times  and  in  all  classes  the  representatives  of  these 
different  kinds  of  groups  are  found  to  present  the  same  definiteneas  in 
their  characteristics  and  limitation.  Were  the  transmutation  theory 
true,  the  geological  record  should  exhibit  an  uninterrupted  saccessipn 
of  types  blending  gradually  into  one  another.  The  fact  is  that  throodi- 
out  all  geological  times  each  period  is  characterized  by  definite  specific 
types,  belonging  to  definite  genera,  and  these  to  definite  families,  re- 
ferable to  definite  orders,  constituting  definite  classes  and  definite 
branches,  built  upon  definite  plans.  Until  the  facts  of  Nature  are 
shown  to  have  been  mistaken  by  those  who  have  collected  them,  and 
that  they  have  a  different  meaning  from  that  now  generally  assigned  to 
them^  I  shall  therefore  consider  the  transmutation  theoiy  aa  a  scientific 
mistake,  untrue  in  its  facts,  unscientific  in  its  method,  and  miachievoqs 
in  its  tendency. 

Cambridge,  June  80, 1860. 
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8.  Amleiiung  eur  Orgamechen  und  Gaeanalyse  von  J.  Sohikl.  Erlan- 
geOy  I860.  260  pp.,  8va-=-Thi8  introductioD  to  elementary  organic  and 
gn  aoaljaia,  by  our  adopted  countryman  Dr.  Schiel  of  St  Louis,  contains 
a  fierjr  full,  yet  ooodse,  account  of  all  of  the  approTed  methods,  and  is 
■a  excellent  hand-book  of  these  subjects.  Many  of  the  refinements  of 
NMarch  which  the  teit-books  do  not  notice,  ana  newly  discovered  pro- 
esMea  or  apparatus  that  are  beginning  to  displace  those  hitherto  in  vogue, 
we  find  aatisfiictorily  described  in  these  pages.  The  best  and  simplest 
meChoda  for  taking  the  specific  gravity  of  liquids,  for  determining  melting 
and  boilinff  points  are  given,  and  the  admirable  process  of  Simpson  for 
the  quantitative  deteniiination  of  nitrogen  as  well  as  that  of  Natanson 
ior  taking  vapor  densities  are  fully  described^ 

The  chapters  on  Gas  Analysis  present  in  a  clear  manner  the  important 
parte  of  thia  subject  An  instructive  section  of  the  book  is  occupied  with 
an  exposition  of  the  mathematical  principles  which  apply  to  the  discus- 
Bon  en  experimental  results  and  the  correction  of  errors  of  observation. 

We  believe  that  this  treatif^e  will  be  of  great  service  in  the  hands  of 
itndenta,  and  by  its  careful  selection  and  full  description  of  the  methods 
that  unite  simplicity  and  accuracy,  will  help  to  inspire  them  with  the 
emmue  of  scientific  research. 

yi.  ICISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Parhelia  eeen  at  Weld^  Franklin  Co,,  Me. ;  by  Stillii an  Mas- 
TimAw,  (hi  A  letter  to  the  Efditors). — Messrs.  Editors : — I  send  you  the 
feliowing  account  of  a  parhelion  seen  by  myself,  at  this  place  on  the 
Slst  instant,  at  10^  45»  a.  m. 

A  light  haze  was  spread  over  the  sky  at  the  time,  for  the  itioBt  part 
10  thin  as  to  be  scarcely  visible,  but  at  a  few  points  coming  out  in  lentic- 
nlar  patches  of  well-marked  cirrus.  When  first  noticed  at  the  time 
ibove  stated,  the  meteor  presented  the  appearance  delineated  in  the  ac- 
companying drawing.  The  circle 
AB  was  about  45^  in  diameter, 
having  the  sun  in  its  centre ;  and 
was  very  brilliant,  having  the  colors 
of  the  primary  rainbow,  but  with 
the  red  next  to  the  sun.  It  was 
surrounded  by  a  bright  corona  of 
white,  three  or  four  degrees  in 
width :    the  width   of  the  colored 


A\ 


ring  A  B  being  equal  to  the  appa- 
rent diameter  of  the  solar  orb.    Two 
eUiptical  arcs  a  and  b  were  included 
in  A  B,  havine  their  middles  2®  dis-  Ac 
tant  from  the  inner  edge  of  the  lat-'  \' 
ier   and    their    extremities    falling 
within  it  at  o  o'  and  P  P'.     In  color 
and  width  a  and  b  were  precisely 
like  A  B  and  of  a  like  brightness. 
Concentric  with  A  B  was  the  arc  C  D,  being  a  little  less  than  a  semi- 
circle, on  a  diameter  of  95^,  colored  like  A  B  with  its  red  next  to  the 
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Ban,  but  of  twice  the  width  of  the  latter,  and  of  daaling  brilliancy. 
The  circle  £  F,  with  a  diameter  of  about  60®,  had  ite  circumference  in 
the  8un  and  its  centre  vertically  above  him,  [the  arrow  denoting  the  po- 
sition of  the  vertical  passing  through  the  sun,]  and  consisted  of  a  mig 
of  pnre  white,  quite  brilliant,  and  having  a  width  equal  to  two-thirds 
the  apparent  diameter  of  the  sun.  The  arc  G  was  concentric  with  £  F, 
and  bore  the  same  proportion  in  radius  to  the  latter  that  C  D  did  to 
A  B.  It  was  white  like  £  F,  but  not  nearly  so  bright  The  parhdia 
at  fn  mf  and  n  n*  were  equal  to  the  united  briliiancy  of  the  rings  intei^ 
secting  at  those  points. 

At  1 1^  10°>,  all  the  rings  had  vanished  but  A  B,  which  had  oontraeft- 
ed  in  diameter  and  width,  and  a  small  portion  of  G  D  immediately  be- 
low the  sun. 

At  11^  80™,  A  B  had  regained  its  former  dimensions,  with  inoieased 
brilliancy.    0  D  had  entirely  vanished. 

At  12'>  0™,  AB  had  contracted  to  30®  diameter,  and  become  funt 
All  traces  of  the  meteor  had  entirely  vanished  at  1^  80n>  P.  M.  The 
drrtis  had  in  the  mean  time  become  gradually  converted  into  cimheth 
mulu9y  and  the  thin  haze  had  completely  vanished. 

Weld,  FrankUn  Co.,  Maine,  May  38th,  1860. 

2.  Tolles*  improved  Micro9cope  Objectives. — It  has  been  generally  sup- 
posed  that  the  further  improvement  of  object-glasses  for  the  microscope 
was  to  be  sought  in  the  production  of  flint  glass  of  high  dispersive  power. 
I  am  happy  to  inform  your  readers  that  Mr.  R.  B.  Tollee  of  Ganastoti, 
N.  Y.,  has  boldly  discarded  the  use  of  flint  glass  of  unusual  dispersive 
power  and  has  discovered  a  method  of  constructing  glasses  of  as  large 
aperture  as  have  ever  yet  been  made  by  any  artist,  using  only  such  gljus 
of  uniform  density  as  is  made  for  ordinary  optical  purposes. 

I  have  recently  received  from  Mr.  Tolles  a  one-third  inch  objective^  con- 
structed on  his  plan,  which  has  an  aperture  of  100°  and  is  remarkable 
for  the  great  amount  of  light  transmitted  even  at  the  extreme  borders  of 
the  lens.  This  objective  is  well  corrected  for  chromatic  and  spherical 
aberration  and  gives  excellent  definition  of  blood  corpuscles  as  well  as  of 
other  tests  appropriate  for  such  an  objective.  This  is  a  remarkably  fine 
glass  for  ordinary  investigations  in  minute  anatomy  and  pathology.  Mr, 
Tolles  makes  a  one-fourth  inch  objective  of  140°  to  160°  aperture,  and  a 
one-eighth  inch  of  160^  to  175°  aperture.  I  am  inclined  to  think  Mr. 
Tolles*  glasses  are  unsurpassed  by  any  object-glasses  for  the  microscope 
that  have  yet  been  made  in  this  country  or  elsewhere.      M.  C.  Wum. 

New  Haven,  June  10, 1860. 

3.  Application  of  Photography  in  construction  of  Micromeiert, — ^Tha 
successful  application  of  photography  in  the  construction  of  micrometen, 
has  been  made  by  Mr.  Clarence  Morfit  of  the  U.  S.  Assay  Office,  New 
York.  It  is  merely  the  reduction  of  a  large  scale  of  exact  dimensioni 
and  divisions  to  a  definite  size  suitable  for  microscopic  instruments.  A 
scale  of  ten  inches  divided  into  inches  and  tenths  of  an  inch  has  been  re- 
duced in  this  manner  to  one-twentieth  of  an  inch,  thus  making  its  small- 
est divisions  equal  to  one  two-thousandth  part  of  an  inch  square.  The 
method  is  simple,  accurate  and  economical.  Moreover,  the  micrometer 
has  the  advantage  of  giving  the  exact  measurement  of  tiie  object  in  frac- 
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tions  of  an  inch  and  at  the  same  time  determines  the  power  of  the  micro- 
scope itseld 

4.  Geological  Survey  of  California. — ^Tbe  Act  of  the  California  legis- 
hture  (approved  April  24,  1860)  appoints  Prof.  J.  D.  Whitney  State  Ge- 
ologitt  with  a  salary  of  $6000  per  annum.  He  appoints  his  own  assist- 
ants with  the  approval  of  the  Governor.  Twenty  thousand  dollars  are 
appropriated  to  the  payment  of  expenses  incurred  in  the  survey.  The 
prorisions  of  the  Act  respecting  the  annual  and  final  Reports  are  eminently 
juilicioua,  especially  that  part  which  directs  the  Governor  and  Secretary 
of  State  to  cause  the  volumes  of  the  geological  survey  to  be  sold  for  the 
benefit  of  the  Common  School  fund  of  the  State. 

No  state  geological  survey  was  ever  more  auspiciously  inaugurated, 
wisely  provided  for,  or  fraught  with  more  interesting  scientific  and  practi- 
cal problems.  It  is  understood  that  Prof.  Whitney  will  commence  his 
Califomian  labors  in  the  coming  autumn. 

5.  Total  Solar  Eelipee  of  July  18,  I860.— The  American  Nautical  Al- 
manac Commission  has  sent  three  observers  to  the  Cumberland  House, 
British  America,  to  take  note  of  this  eclipse.  This  is  a  station  of  the 
Hudson*s  Bay  Company  on  the  West  side  of  Pine  Island  Lake,  in  lat.  54^ 
y.,  long.  1  Oi**  40'  W. 

AnoSier  party  of  observers,  consisting  of  Prof.  Stephen  Alexander,  of 
Princeton,  N.  J.,  President  F.  A.  P.  Barnard,  of  Oxford,  Mississippi,  Prof. 
C.  S.  Venable,  of  North  Carolina,  Prof.  A.  W.  Smith  of  the  Naval  Acad- 
emy, Annapolis,  Md.,  and  Lieut  £.  D.  Ashe,  R.  N.,  of  the  Quebec  Ob- 
aervatory,  embarked  June  28th  at  New  York  in  the  U.  8.  steamer  Bibb, 
Lt  Commanding  Alex.  Murray,  to  proceed  to  Cape  Chadleigh,  Labrador. 

6.  Nevoport  meeting  of  the  American  Association  for  the  Advancement 
</  Science, — ^The  next  meeting  of  the  Association  will  be  held  at  Newport, 
R.  L,  commencing  on  Wednesday  the  first  of  Aiigust  The  officers  of 
the  meeting  are  :  President,  Isaac  Loa,  Esq.  of  Philadelphia ;  Vice  Presi- 
dent, Dr.  B.  A.  Gould  of  Cambridge ;  General  Secretary,  Prof.  Joeeph 
LeConte  of  Columbia,  S.  Ca. :  Treasurer,  Dr.  A.  L.  Elwyn  of  Philadelphia. 

It  will  be  remembered  that  Prof.  Henry,  at  the  request  of  the  Associa- 
tion, will  deliver  a  discourse  commemorative  of  the  life  and  scientific 
labors  of  Dr.  Robert  Harb.  Prof.  Bache  will  also  by  appointment  give 
an  address  on  the  Gulf  Stream ;  wlrile  Prof.  Leidy  was  requested  to  pre- 
pare a  discourse  on  the  extinct  Keptiiia  and  Mammalia  of  ^iorth  America. 

There  are  many  reasons  why  this  may  be  looked  forward  to  as  one  of 
the  most  attractive  and  promising  meetings  of  the  Association  ever  held. 

7.  Letter  from  John  McCrady^  Esq,,  Uharleston,  on  the  Lingula  pyra- 
midata  described  by  Mr,  W,  Stimpson,  vol.  xxix,  p.  444. — Dear  Stimpson  : 
I  believe  you  are  connected  with  the  Zoological  department  of  Silliman's 
Journal  during  Uie  absence  of  Prof.  Dana.  You  have  also,  I  see,  re- 
depcribed  there  our  Lingula,  long  known  to  naturalists  but  not  before  de- 
scribed. It  was  found  more  than  ten  years  ago  on  our  coast  by  the  Rev. 
Thomas  J.  Toung.  A  living  specimen  was  also  found  by  Mr.  Burkhardt 
on  Sullivan's  Island  when  Prof.  Agassiz  had  a  laboratory  there.  I  have 
sever  seen  a  specimen  during  all  the  time  I  have  resided  on  Sullivan's 
Island.  I  am  very  glad  you  have  distinmiished  and  described  it,  since  I 
suppose  the  Beaufort  species  can  hardly  bo  difierent  from  the  Soutli  Car- 
olinian. 
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I  have  found  quite  lately  something  very  interesting  in  oonneetioQ  with 
this  Lingula  pyrat/iidata.  You  know  that  up  to  this  time  nothing  has 
been  known  to  science  of  the  development  of  the  Brachiopoda.  I  have 
within  a  few  dajs  discovered  an  embryo  unlike  anything  known,  and 
which  has  at  once  so  many  affinities  with  the  Bryozoa  and  the  Brachi- 
opoda, that  I  believe  it  to  be  an  embryo  Brachiopod,  and  very  probably 
the  young  of  Lingula  pyramidata.  Imagine  an  equilateral,  thin,  hyaliDei 
straight-hinged  bivalve  shell,  elliptical  in  outline,  and  with  valvea  very 
flat.  Throuffh  this  perfectly  transparent  shell  is  visible  a  lining  mem- 
brane or  rather  the  borders  of  such  a  membrane,  which  is  the  nauiotlcL 
Within  this  and  near  the  hinge,  a  large  flask-shaped  body  containing  a 
digestive  cavity  surrounded  by  a  dark  mass.  This  cavity  extends  into 
the  neck  of  the  bottle  shaped  cavity  (oesophagus)  and  terminates  towards 
the  gap  of  the  shell  in  a  mouth.  From  the  opposite  or  basal  end  of  the 
digestive  cavity  goes  off  a  pretty  long  intestine  which  turns  first  to  ths 
lea,  makes  several  convolutions  and  terminates  in  an  anus  on  the  riffht 
side  between  the  two  valves  of  the  shell.  The  mouth  lies  on  a  somewhat 
triangular  prolongation  of  the  body-wall  which  rests  with  its  apex  to* 
wards  the  gap  of  the  shell  in  the  dorsal  valve.  The  borders  rignt  and 
left  of  this  homologue  of  the  arms  are  fringed  each  about  six  cirrhi,  the 
hindermost  being  the  longest 

The  animal  thus  constituted,  when  quiet  withdraws  its  whole  body, 
cirrhi  and  all,  within  its  bivalve  shell,  which  is  tightly  closed ;  but  when 
in  motion  the  shell  is  distinctly  opened  and  the  gap  of  the  valves  it 
plainly  visible  even  to  the  naked  eye.  Through  their  aperture  are  thrmt 
out  the  cirrhi,  about  twelve  in  number,  which  then  arrange  themselves 
in  circular  funnel-like  manner  precisely  as  in  a  Bryosoan  polyp,  and  by  a 
motion  plainly  ciliary,  and  with  its  cirrhi  or  tentacula  thus  extended  the 
embryo  swims  through  the  water  with  considerable  rapidity. 

The  cirrhi  of  this  embryo  I  take  to  be  the  homologues  of  the  cirrhi  of 
Brachiopoda,  and  of  Cristatella,  and  of  the  tentacula  of  Bryozoa  gene- 
rally. The  rest  of  the  structure,  especially  the  anus  on  the  right  and  the 
shape  of  the  shell,  point,  I  think,  to  Lingula  embryo  with  cirrhi  extended 
about  a  line  in  length.  There  is  no  trace  of  a  peduncle.  It  appears  to 
me  that  this  must  set  at  rest  all  difficulty  about  the  approximation  of 
Bryozoa  and  Brachiopoda,  as  proposed  by  Agassiz  and  others.  A  some- 
what fuller  description  of  this  young  animal,  with  a  figure,  will  be  pub- 
lished in  the  forthcoming  issues  of  the  £lliott  Society  of  Charleston. 

Charleston,  S.  C^  June  18th,  1860. 

8.  The  Fusion  and  Casting  of  Platinum  on  a  considerable  scale  has 
been  accomplished  by  Messrs.  Deville  and  Debray.  At  the  sitting  of  the 
Acadimie  des  Sciences  at  Paris,  June  4,  they  exhibited  (1.)  Two  ingots 
of  platinum  weighing  together  25  kilograms,  fused  in  the  same  fire  and 
cast  in  an  ingot  mould  of  cast  iron,  "nie  surface  of  the  metal  shows  evi- 
dence of  perfect  fluidity  and  carries  the  impression  of  characters  engraved 
on  the  surface  of  the  mould. 

(2.)  A  toothed  wheel,  of  platinum  cast  in  ordinary  fomiders'  sand  was 
also  shown.  This  was  cast  in  the  mode  common  fot  cast  iron  in  a  two- 
part  flask  with  a  sprue  and  vent  holes  as  Usual. 
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The  meUl  used  they  obtaiDed  by  the  dry  modo  from  the  crude  plati- 
waan  mid  platinum-money  which  the  Russian  Government  had  placed  at 
their  disposal ;  the  details  of  the  process  being  reserved  for  a  second  com- 
Bimication  to  the  Academy. — Comptes  Eendus,  June  14, 1,  138. 

9.  I^tw  Arctic  Expedition  by  Dr.  1. 1.  Bayer. — Dr.  Hayes,  well  known 
m  the  companion  of  Kane  and  the  author  of  "^  An  Arctic  Boat  Voyage,** 
kares  Boston  in  a  small  vessel  with  seventeen  companions  for  Smithes 
Soond,  early  in  July,  designing  to  test  the  views  respecting  the  open  sea 
vhich  he  has  already  expressed  in  detail  in  this  Journal  in  an  article  en- 
titled **  Observations  on  the  practicability  of  reaching  the  North  Pole.'^* 
This  new  expedition  of  Dr.  Hayes  is  equipped  by  private  liberality,  and 
goes  out  under  the  auspices  of  the  American  Geographical  Society. 

In  this  connexion  we  may  mention  the  proposal  of  Mr.  Parker  Snow 
of  London,  well  known  for  his  Arctic  researches,  to  set  on  foot  a  new 
cipk>ration  to  search  for  further  traces  of  the  Franklin  Expedition.  Mr. 
Soow  has  prepared  a  paper  setting  forth  his  plans  and.  motives  in  detail, 
s  copy  of  which  we  have  received  and  placed  before  the  American  Geo- 
graphical Society  at  a  late  sitting,  by  whom  it  has  been  officially  commu- 
nicated to  Dr.  Hayes,  just  on  the  eve  of  his  departure. 

10.  (hmtitution  and  By-Laws  of  and  List  of  Officers  and  Members  of 
Ike  Chicago  Academy  of  Sciences.  Chicago,  Illinois,  1859. — ^This 
flourishing  young  association  of  naturalists  was  organized  in  1857,  and 
mcorporated  March,  1859.  Its  establishment  affords  another  gratifying 
proof  of  the  rapid  progress  of  science  at  the  West 

11.  Personal. — Prof.  A.  D.  Bache,  Superintendent  of  the  U.  S.  Coast 
Survey,  was  recently  chosen  a  Foreign  Member  of  the  Royal  Society  of 
London.  Of  the  fifty  foreign  meml^rs,  three  are  now  Americans,  viz., 
Professors  Peirce,  Agassiz,  and  Bache. 

Pro£  Dana  has  been  in  Switzeriand  since  early  in  May,  and  will  re- 
main among  tlie  mountains  until  bis  return,  toward  the  close  of  summer. 
His  health  is  slowly  but  steadily  improving. 

Prof.  Benjamin  Peikce,  of  Cambridge,  has  sought  relief  from  his  too 
levere  labors  in  a  voyage  to  Europe  by  packet.  His  numerous  friends 
will  be  pained  to  learn  that  his  health  was  much  impaired. 

Prof.  J.  P.  Cooke,  of  Cambridge,  lately  read  before  the  Chemical  So- 
ciety of  London  a  paper  on  the  compounds  of  antimony  and  zinc  (SbZn^ 
SbZn^),  designed  to  show  that  crystalline  form  is  not  a  necessary  indi- 
cation of  definite  chemical  composition.  A  copy  of  this  paper  from  the 
Author  reached  us  at  too  late  a  date  for  publication  in  the  present  num- 
ber of  this  Journal. 

The  gold  medals  of  the  London  Oeographical  Society  have  been 
swarded  (May  98),  at  the  suggestion  of  Sir  R  I.  Murchison,  to  Laot 
Feankun  and  Sir  Leopold  McCuntock  ; — to  the  first  in  consideration 
of  the  deeds  of  her  husband  and  in  recognition  of  her  noble-minded  de- 
votion ;  and  to  the  second  for  his  discovery  of  the  fate  of  the  Erebus  and 
Terror  and  the  accompanying  additions  to  Arctic  geography. 

Ladt  Franklin  is  announced  as  expected  soon  to  arrive  in  the  United 
States  as  the  ffuest  of  Henry  Grinnell,  Esq.,  Vice-President  of  the  Amer- 
ican Geographical  Society. 

•  Vol.  zxvi.  No.  78,  806,  Nov.  1868. 
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12.  To  our  Correspondents  we  owe  an  apology  for  the  unavoidable  post- 
ponement to  a  succeeding  Number  of  Bevernl  valuable  papers,  crowded 
out  by  tbe  unexpected  length  of  tlie  Articles  in  the  present  issue.  Even 
the  addition  of  a  full  sheet  has  not  sufficed  to  embrace  our  customary 
lists  of  new  books,  or  a  considerable  mass  of  scientific  intelligence,  pro- 
ceedings of  societies,  bibliography,  <kc,  already  in  type. 

13.  Obituary. — The  Rev.  Baden  Powell,  Professor  of  Geometry  in 
the  University  of  Oxford  and  equally  distinguished  as  a  mathematician 
and  physicist,  died  there  in  June. 

Chakles  Goodtear,  widely  known  as  the  discoverer  of  "  vulcanm- 
<ton"  of  Caoutchouc  died  in  New  York,  July  1st,  aged  fifty-nine  yean. 

Canadian  Naturalist  and  QEOLOGnr,  Dec.,  1869.  Vol  IV. — p.  411,  Notes  on 
land  and  sea  birds  obeerved  around  Quebec;  -J,  M.  LeMaine, — p.  414,  Chemial 
Geology ;  Hunt-^p.  426,  Fossils  of  the  Chaxy  limestone,  with  new  species ;  BUiinp, 
— p.  494,  A  list  of  the  Coleoptera  found  in  the  vicinity  of  Montreal;  ITUrbanr' 
Feb.  1860,  Vol  V.-r-p.  1*  Devonian  plants  of  Canada;  Daw9on,—p,  14,  list  of 
plants  found  near  Prescott,  C.  W. ;  Billingt. — p.  24,  Tubicolous  Marine  Wormn  of 
tbe  Gulf  of  St.  Lawrence;  Dawson, — -p.  80,  Marine  Algie;  Kemp. — p.  69,  Palao- 
zoic  fossils;  Billingi.  April.— p.  81,  Natural  History  of  the  Valley  of  the  River 
Rouge;  D* Urban. — p.  100,  Review  of  Darwin;  Dauwm. — p.  120,  Sketch  of  the 
life  of  Mr.  David  Douglas. — p.  182,  On  the  Silurian  and  Devoniiin  rocks  of  Nom 
Scotia ;  Jjavnon. — p.  144,  New  fossils  from  the  Silurian  of  Nova  Sctitia. 

PaocERDiNos  PuiLADKLPuiA  AcAD.  Nat.  Sci.,  186U. — p.  81,  Notice  of  the  death 
of  Dr.  Uallowell. — p.  82.  Habits  of  an  Ocelot  kept  on  »bip-board;  Wil9<m.^f,  8S, 
Corrected  numbers  of  Uniunids ;  Lea. — On  Hyalonema  mirabilis  fn>m  Japan ;  JLntfjf. 
—p.  86,  Donation  of  28,000  specimens  of  birds,  by  Dr.  T.  B.  Wilson.— p.  88,  Os 
the  coloring  matter  of  the  Nacre  in  Unionm ;  Lea. — p.  89,  New  South  Araericsn 
Unionidffi ;  Lea. — ^p.  92,  New  Uniones  and  Melants ;  Lea, — p.  93,  New  Cretaeeooi 
fossils  from  New  Jersej ;  Gabb. — ^p.  96,  Experiments  in  chemical  geology ;  LuUf, 
— On  Trichina  spiralis ;  Leidy. — p.  97,  On  the  palpi  of  S.  American  Anodons ;  X«c 
— On  a  gneiss  boulder  in  Orange  Co.,  N.  Y. ;  Lesley. — p.  98,  New  botanical  looility; 
Leidy. — On  the  Albertite  of  New  Brunswick;  Rogers. — Experiments  in  Binocular 
Vision;  Rogers, — p.  100,  Conspectus  piscium,  etc.,  the  Sicydiame  collected  ootht 
North  Pacitic  Expedition ;  Theo.  QUI. — p.  102,  Monograph  of  the  genus  Labmaomot, 
Sw.;  Gill.-^p.  1U8,  Monograph  of  the  genus  Labrax,  Uuv.;  Gill,  (Mr.  Oill  finds 
our  American  species  gcnencally  distinct  from  the  European  type.  Our  striped 
basse  he  places  in  the  genus  Roecus,  And  the  white  perch  in  iforon^— names  adopted 
from  Mitchell.) — p.  120,  Monograph  of  the  Philypni;  Oill. — p.  126,  Notice  of  geo- 
logical discoveries  made  by  Capt.  J.  H.  Simpson ;  Afeek  and  Engelman.'^u.  188, 
Catalogue  of  Birds  collecteci  on  the  Isthmus  of  Daricn  by  tbe  expedition  uoaer  LL 
Michler,  with  notes  and  descriptions  of  new  species ;  Ccissin, 

JouaSAL  OV  THE    ACADKM7   OV   NaTUBAL   SCIENCES  OF    PHILADELPHIA,  NeW  Serie% 

Vol.  IV,  Pt.  Ill,  March,  I860.— Descriptions  of  Edotic  Unionidn,  13  plates;  /.  Z«s. 
— New  Cretaceous  and  Eocene  fossils  rrom  Mississippi  and  Alabama  (S  plates);  T, 
A.  Conrad. — New  Cretaceous  and  Triassic  fossils  (a  plate) ;  6^a66.— Reflections  upon 
the  nature  of  the  temporary  star  of  tbe  year  1672, — an  application  of  the  Debular 
hypothesis ;   Wilcocks,  w.  sl 

PaocEEDiNGS  Boston  Soo.  Nat.  Hist.,  I860.— p.  226,  On  two  Birds  from  Bogota 
— T^ircfia  mtntmtM  (Lafresnaye)  and  Vireo  Bogotensis  (2itytLui)\  Dr.  Henry  BryrnnL 


subject  of  Vision;  Dr.  J.  B.  Jeffries,  Prof.  W.  B.  Rogers,  and  Dr.  Oould^p.  281, 
Discussion  on  the  theory  of  Darwin;  Agaasiz,  Emerson,  and  Prof.  W.  B,  Rogers.-^ 
p.  285,  Description  of  Hoplocampa  rubi,  by  the  late  Dr.  T.  W.  Harris;  with  rt- 
marks  on  its  history  by  Noyes  Darling,  Esq. ;  Mr.  Scvdder.'^p.  236,  Oeological  map 
of  Vermont ;  Mr.  C.  H.  Hitchcock,  with  remarks  by  Prof.  W.  B.  Rngtrs.—ji.  289. 
Section  of  an  elephant's  tooth  as  an  example  of  Osteo-dent'ine ;  Dr.  IKAt/^.— p.  240, 
Xaws  of  fracture  of  a  thick  glass  tube;  Prof.  W.  B.  Rogers, 
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I    Abt.  XV. — On  the  Nebular  Bypoihesis;  by  Professor  Daniel 
I  EZiBKWOOD,  BloomingtOD,  Indiana. 


t  The  records  of  our  planet's  physical  history,  from  the  dawn 
^  of  oiganized  existence  down  to  the  epoch  of  man's  creation, 
i  k&Te,  for  the  most  part^  been  brought  to  light  since  the  com- 
mencement of  the  nineteenth  century.  Within  this  brief  period 
the  immense  antiquity  of  our  globe,  the  former  high  tempera- 
tare  of  its  surface,  and,  in  short,  all  the  main  facts  and  doctrines 
of  geolo^,  have  been  discovered  or  confirmed  bv  a  laborious 
examination  of  the  planetary  crust.  But  the  earth  has  also  a  pre- 
aeolopc  histanf — a  history  as  yet  undeveloped;  the  grand  out- 
unes  of  which  must  be  derived  chiefly  from  celestial  phenomena. 
"The  testimony  of  the  rocks"  in  regard  to  the  one,  may  be  more 
explicit  than  that  of  the  stars  in  regard  to  the  other.  It  must 
be  borne  in  mind,  however,  that  this  department  of  research — 
the  tracing  of  astronomical  facts  not  accounted  for  by  gravita- 
tion, to  their  source  in  the  origin  of  the  system — has  hitherto 
leoeived  but  little  attention  from  men  of  science.  Cogent  argu- 
^  ments,  it  is  true,  were  adduced  by  Laplace  and  Pont6coalant  in 
&vor  of  tlie  nebular  hypothesis,  but  very  little  has  since  been 
aooomplished,  tending  either  to  invalidate  or  confirm  it. 

The  present  article  is  designed  as  a  popular  rather  than  a  sci- 
entific aiscussion  of  this  interesting  subject,  and  we  trust  its 
interest  will  not  be  abated  by  the  fact  that  a  portion  of  the  mat- 
ter has  been  before  presented  by  us  anonymously  in  a  Quarterly 
Eeview.  We  shall  in  the  first  place  present  a  brief  account  of 
the  origin  and  nature  of  Laplace  s  theory ;  secondly,  a  connected 
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view  of  the  principal  phenomena  by  which  it  is  sustained;  and 
thirdly,  consider  the  most  prominent  of  the  objections  which 
have  been  urged  against  it. 

As  a  group,  our  solar  system  is  comparatively  isolated  in  space; 
the  distance  of  the  nearest  fixed  star  being  at  least  seven  thou- 
sand times  that  of  Neptune,  the  most  remote  known  planet  Be- 
sides the  central  or  controlling  orb,  it  contains,  so  far  as  known 
at  present,  sixty-seven  primary  planets,  twenty-one  satelliteSi 
three  planetary  rings,  and  nearly  eight  hundred  comets.  In  ta- 
king the  most  cursory  view  of  this  system  of  bodies,  we  cannot 
fail  to  notice  the  following  interesting  facts  in  regard  to  the  mo- 
tions of  its  various  members: — 

1.  The  sun  rotates  on  his  axis  from  west  to  east. 

2.  The  primary  planets  all  move  nearly  in  the  plane  of  the 
sun's  equator. 

3.  The  orbital  motions  of  all  the  pLanets,  primary  and  second- 
ary, except  the  satellites  of  Uranus  and  perhaj^s  those  of  Nep- 
tune, are  in  the  same  direction  with  the  sun's  rotation. 

4.  The  direction  of  the  rotary  motions  of  all  the  planets,  pri- 
mary and  secondary,  in  so  far  as  has  been  observed,  is  identical 
with  that  of  their  orbital  revolutions;  viz.,  from  west  to  east 

5.  The  rings  of  Saturn  revolve  about  the  planet  in  the  same 
direction. 

6.  The  planetary  orbits  are  all  nearly  circular. 

7.  The  cometary,  is  distinguished  from  the  planetarii/  portion  of 
the  system  by  several  striking  characteristics :  the  orbits  of  com- 
ets are  very  eccentric  and  inclined  to  each  other,  and  to  the 
ecliptic  at  all  possible  angles.  The  motions  of  a  large  proportion 
of  comets  are  from  ^^ast  to  ivest.  The  physical  constitution  of  the 
latter  class  of  bodies  is  also  very  aifferent  from  that  of  the 
former;  the  matter  of  which  comets  are  composed  being  so  ex- 
ceedingly attenuated,  at  least  in  many  instances,  that  fixed  stars 
have  been  distinctly  visible  through  what  appeared  to  be  the 
densest  [)ortion  of  their  substance. 

None  of  these  fiicts  are  accounted  for  by  the  law  of  gravita- 
tion. The  sun's  attraction  can  have  no  influence  whatever  in  de- 
termining either  the  direction  of  a  planet's  motion,  or  the  eccen- 
tricity of  its  orbit.  lu  other  words,  this  power  would  sustain  a 
planetary  body  moving  from  east  to  west,  as  well  as  from  west 
to  east ;  in  an  orbit  having  any  possible  degree  of  inclination  to 
the  plane  of  the  sun's  equator,  no  less  than  in  one  coincident  with 
it;  or,  in  a  very  eccentric  ellipse,  as  well  as  in  one  differing  but 
little  from  a  circle.  The  consideration  of  the  coincidences  which 
we  have  enumerated  led  LaPlace  to  conclude  that  their  expla- 
nation must  be  referred  to  the  mode  of  our  system's  formation — 
a  conclusion  which  he  regarded  as  strongly  confirmed  by  the  con- 
temporary researches  of  Sir  William  Herschel.    Of  the  numer- 
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ova  nebulae  discovered  and  described  by  that  eminent  observer, 
a  large  proportion  could  not,  even  by  his  powerful  telescope,  be 
resolved  into  stars.     In  regard  to  many  of  these,  it  was  not 
doubtod  that  glasses  of  superior  power  would  show  them  to  be 
extremely  remote  sidereal  clusters.     On  the  other  hand,  a  consid- 
erable number  were  examined  which  gave  no  indications  of  re- 
aolvability.     These  were  supposed  to  be  a  species  of  self-lumin- 
ous, nebulous  matter — the  chaotic  elements  of  future  stars.     The 
great  number  of  these  irresolvable  nebula?,  scattered  over  the 
fieavens  and  apparently  indicating  the  various  stages  of  central 
eondensation,  very  naturally  suggested  the  idea  that  the  solar 
Bystem,  and  perhaps  every  other  system  in  the  universe,  origin- 
ally existed  in  a  similar  state.    The  sun  was  supposed  by  La- 
place to  have  been  an  exceedingly  diffused,  rotating  nebuln,  of 
spherical  or  spheroidal  form,  extending  beyond  the  orbit  of  the 
most  distant  }>lanet;  the  planets  as  yet  having  no  separate  exist- 
ence.    This  immense  sphere  of  vapor,  in  consequence  of  the  ra- 
diation of  heat  and  the  continued  action  of  gravity,  became  grad- 
ually more  dense,  which  condensation  was  necessarily  attended 
by  an  increased  angular  velocity  of  rotation.     At  length  a  point 
was  thus  reached  where  the  centrifugal  force  of  the  equatorial 
parts  was  equal  to  the  central  attraction.     The  condensation  of 
the  interior  meanwhile  continuing,  this  zone  was  detached,  but 
necessarily  continued  to  revolve  around  the  central  mass  with 
the  same  velocity  that  it  had  at  the  epoch  of  its  separation. 
If  perfectly  uniform  throughout  its  entire  circumference,  which 
would  be  highly  improbable,  it  would  continue  its  motion  in  an 
unbroken  ring,  like  that  of  Saturn ;  if  not,  it  would  probably 
collect  into  several  masses,  having  orbits  nearly  identical.  "  These 
masses  should  assume  a  spheroidal  form,  with  a  rotary  motion  in 
the  direction  of  that  of  tneir  revolution,  because  their  inferior 
particles  have  a  less  real  velocity  than  the  superior  ;  they  have 
therefore  constituted  so  many  planets  in  a  state  of  vapor.     But 
if  one  of  them  was  sufficiently  powerful,  to  unite  successively  by 
its  attraction,  all  the  others  about  its  centre,  the  ring  of  vapors 
would  be  changed  into  one  spheroidal  mass,  circulating  about 
the  sun,   with  a  motion  of  rotation  in  the  same  direction  with 
that  of  revolution."*     Such,  according  to  the  theory  of  Laplace, 
is  the  history  of  the  formation  of  the  most  remote  planet  of  our 
system.     That  of   everv   other,  both  primary  and  secondary, 
would  be  precisely  similar. 

If  it  be  said  that  the  small  eccentricities  of  the  planetary  or- 
bits, the  approximate  coincidence  of  their  planes  wiih  that  of  the 
solar  equator,  and  the  uniformity  of  direction  in  which  the  plan- 
ets move,  are  ultimate  facts  that  the  final  cause  of  these  arrange- 

*  HarU't  Translation  of  Laplace's  System  of  the  World,  toL  ii,  note  m 
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ments  was  the  stability  of  the  system ;  and  that  we  transgrea 
the  legitimate  domain  of  scientific  research  in  attempting  their 
explanation  ; — ^we  ask  by  what  rule  in  philosophy  the  arrange- 
ments in  question  are  determined  to  be  ultimate  &cts.  Even 
granting  their  final  cause  to  have  been  the  stability  of  the  8Y8> 
tem,  we  are  by  no  means  to  conclude  that  they  are  ncoessanly 
unsusceptible  of  explanation.  "  Final  causes,"  says  Whcwcll,* 
"  are  to  be  excludea/rom  physical  inquiry ;  that  is,  we  are  not  to 
assume  that  we  know  the  object  of  the  Creator's  aesign,  and  put 
this  assumed  purpose  in  the  place  of  a  physical  cause.  We  aze 
not  to  think  it  a  sufficient  account  of  the  clouds  that  they  are  for 
watering  the  earth — to  take  Bacon's  examples — or  *  that  the  sol- 
idness  of  the  earth  is  for  the  station  and  mansion  of  living  crea- 
tures.' The  physical  philosopher  has  it  for  his  business  to  trace 
clouds  to  the  laws  of  evaporation  and  condensation ;  to  deter- 
mine the  magnitude  and  mode  of  action  of  the  forces  of  cohe- 
sion and  crystallization  by  which  the  materials  of  the  earth  are 
made  solid  and  firm.  This  he  does,  making  no  use  of  the  no- 
tion of  final  causes ;  and  it  is  precisely  because  he  has  thus  es- 
tablished his  theories  independently  of  any  assumption  of  an 
end,  that  the  end,  when,  after  all,  it  returns  upon  him,  and  can- 
not be  evaded,  becomes  an  irresistible  evidence  of  an  Intelligent 
Legislator.  He  finds  that  the  effects,  of  which  the  use  is  obvioo8| 
are  produced  bv  most  simple  and  comprehensive  laws ;  and  when 
he  has  obtainea  this  view,  he  is  struck  by  the  beauty  of  the 
means,  by  the  refined  and  skillful  manner  in  which  the  useful 
efifects  are  brought  about ; — points  different  from  those  to  which 
his  researches  were  directed. 

As  the  question,  then,  to  which  the  cosmogony  of  Laplace  pro- 
poses a  solution,  is  a  legitimate  one,  we  shall  proceed  to  consider 
some  of  the  evidences  by  which  the  theory  is  supported. 

1.  The  nebular  hypothesis  furnishes  a  very  simple  explanation  of 
the  motions  and  arrangements  of  the  planetary  system.  In  the  first 
place,  it  is  evident  that  the  separation  of  a  ring  would  take  place 
at  the  equator  of  the  revolving  mass,  where  oi  course  the  centri- 
fugal force  would  be  greatest.  These  concentric  rings — and  con- 
sequently the  resulting  planets — would  all  revolve  tn  nearly  the 
same  plane.  It  is  evident  also  that  the  central  orb  must  have  a 
revolution  on  its  axis  in  the  same  direction  with  the  progressive  mo- 
tions of  the  planets.  Again:  at  the  breaking  up  of  a  ring,  the 
particles  of  nebulous  matter  more  distant  from  the  sun  would 
have  a  greater  absolute  velocity  than  those  nearer  to  it,  which 
would  produce  the  observed  unity  of  direction  in  the  rotary  and 
orbital  revolutions.  The  motions  of  the  satellites  are  explained  in 
like  manner.  The  hypothesis,  moreover,  accounts  satia&ctorily 
for  the  fact  that  the  orbits  of  the  planets  are  all  nearly  oixcular. 

*  Bridgewater  Treatise,  toL  il,  p.  180. 
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And  finally,  it  presents  an  obvious  explanation  of  the  rings  of 
Saturn.  It  would  almost  seem,  indeed,  as  if  these  wonderful  an- 
nuli  bad  been  left  by  the  Architect  of  Nature,  as  an  index  to  the 
creative  process. 

The  argument  derived  from  the  motions  of  the  various  mem- 
bers of  the  solar  system  is  not  new,  having  been  forcibly  stated 
by  Laplace,  Pontdcoulant,  Nichol,  and  other  astronomers.  Its 
foil  weight  and  importance,  however,  have  not,  we  think,  been 
duly  appreciated*  That  a  common  physical  cause  has  determin- 
ed these  motions,  must  be  admitted  oy  every  philosophic  mind. 
Bat  apart  from  the  nebular  hypothesis,  no  such  cause,  adequate 
both  in  mode  and  measure,  has  ever  been  suggested ; — indeed 
none,  it  seems  to  us,  is  conceivable.  The  phenomena  which  we 
have  enumerated  demand  an  explanation,  and  this  demand  is  met 
by  the  nebular  hypothesis.  It  will  be  found,  therefore,  when 
closely  examined,  that  the  evidence  afforded  by  the  celestial  mo- 
tions IS  sufficient  to  give  the  theory  of  Laplace  a  very  high  de- 
gree of  probability. 

2.  The  fact  that  this  theory  of  the  genesis  of  the  solar  system 
may  be  extended  to  the  binary  and  multiple  systems  among  the 
80-callcd  fixed  stars,  may  be  urged  as  no  inconsiderable  evidence 
in  its  favor.  Unity,  no  less  than  variety,  is  characteristic  of  na- 
ture's works.     All  the  diversified  and  apparently  disconnected 

Ehenomena  of  the  universe  have  their  roots  in  a  few  general 
iws.   Whatever,  therefore,  leads  us  higher  in  the  process  of  gen- 
eralization may  be  presumed  to  have  some  foundation  in  truth. 

3.  Numerous  geological  facts  appear  to  harmonize  with  the 
hypothesis  under  consideration.  Fossil  organic  remains,  and 
tiieir  absence  in  the  earlier  rocks,  both  indicate  that  the  tempera- 
ture of  the  earth's  surface  was  formerly  much  higher  than  at 

1)resent,  and  that  the  decrease  was  slow  and  gradual.  In  places, 
or  instance,  where  ferns  do  not  now  exceed  three  feet  in 
height,  those  of  former  periods  are  found  to  have  been  from 
forty  to  fifty,  or  even  seventy  feet  high.  Now  in  regard  to 
existing  plants,  it  is  well-known  that  their  nmnher,  as  well  as 
their  size  and  luxuriance  of  growth^  gradually  increase  as  we  ad- 
vance from  high  latitudes  towards  the  equator.  In  both  these 
respects  a  similar  increase  is  observable  in  descending  through 
the  successive  strata  of  the  ancient  world,  until  we  reach  the  old- 
est Secondary  rocks.  These  facts  are  doubtless  to  be  referred  to 
the  same  cause,  namely,  a  gradual  change  of  temperature.  A 
comparison  of  fossil  animals  with  those  now  existing,  leads  to  a 
similar  result.  This  high  temperature  of  the  earth's  surface  du- 
ring the  earlier  stages  of  its  pnysical  history,  is  attributed  by 
most  geologists  to  a  central  heat,*  which  diffused  itself  through- 

*  A  different  theory  in  regard  to  the  ancient  high  temperature  of  the  onrth  has 
been  deTeloped  bj  th«  celelwated  Poisaoo.    Starting  with  the  fact— established  be- 
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ODt  the  entire  mass.  That  the  interior  of  our  planet  is  in  a  state 
of  igneous  fluidity,  or  hns,  at  least,  an  extremely  high  tempera- 
ture, is  now  very  generally  admitted.  As  we  descend  from  the 
surface  we  find  a  regular  increase  of  heat,  varying  indeed  for 
different  localities,  partly  no  doubt,  on  account  of  the  different 
conducting  powers  of  the  rocks  which  constitute  the  crust,  but 
averaging  about  one  degree  for  every  fifty  feet.*  This  has  beeu 
ascertained  from  a  great  variety  of  experiments  upon  rocks  and 
springs  in  mines,  and  upon  the  water  issuing  from  Artesian  well& 
It  is  true,  the  depth  to  which  man  has  been  able  to  penetrate,  is 
comparatively  small ;  but  assuming  the  same  rate  oi  increase  to 
oontmue,  it  has  been  calculated  that  the  point  at  which  all  known 
rocks  would  be  in  a  state  of  fusion  must  be  considerably  less 
than  one  hundred  miles  from  the  surface,  and  possibly  less  than 
fifty.  Eeasons  are  not  wanting  for  regarding  tnis  molten  mass 
as  the  seat  of  present  volcanic  activity,!  as  well  as  the  source  of 
that  great  upheaving  power  by  which  not  only  mountains,  but 
islands  and  continents  have  been  elevated. 

Geologists  are  generally  agreed  that  there  is  conclusive  evi- 
dence of  the  primitive  igneous  fluidity  of  the  unstratified  rocks  of 
the  earth's  crust.  Indeea  it  can  scarcely  be  doubted  that  the  solid- 
ification of  the  outer  portions  of  our  globe  was  a  mere  cooling 
by  radiation  from  the  surface.  "  There  is  no  small  reason,"  says 
Professor  Hitchcock,  "  to  suppose  that  the  globe  underwent  nu- 
merous changes  previous  to  the  time  when  animals  were  placed 
upon  it ;  that,  in  fact,  the  time  was  when  the  whole  matter  of 

yond  doubt  by  modern  ob:^rvntion« — that  the  solar  system  has  a  profrrefwivs  mo- 
tion in  space,  he  8ii|>posea  that  in  the  sweep  of  its  mighty  orbit  it  has  pa^t«<Hi  throuj^ 
regions  of  very  different  temperatures,  and  that  the  heat  of  former  pericxls — the 
residuum  of  which  is  still  found  at  great  depths  beneath  the  surface — was  received 
ab  trira  while  in  a  portion  of  space  much  richer  in  stars,  and  having  therefore  a  hich* 
er  temperature,  than  that  throui^h  which  it  is  at  present  passing.  "  The  phyttirtl 
doubts  which  have  reiisimahly  been  entertained  against  this  extraordinary  cosmical 
view,  (which  attributes  to  the  regions  of  space  that  which  probably  is  more  depen- 
dent on  tlie  first  transition  of  mtittcr  condensing  from  the  gaseo-fluid  into  the  solid 
state,)  will  be  found  collected  in  Poggendorff's  Annafen,  bd.  Yy*i»  S.  98—100.'* 
Humboldt's  Co:jmos,  vol.  i.  p.  165. 

♦  Se<»  Proceedings  of  the  American  Association  for  the  Advancement  of  Sdeoce, 
Tenth  Meetinjf,  P.irt  II.  p.  102. 

f  "  The  similarity  of  lava,  wherever  found,  and  the  close  agreement  as  to  coropo- 
•ition  and  physical  characters  of  the  basiilt  of  ancient  epochs  and  of  that  still  burst- 
ing througli  and  intersecting  the  walU  of  modem  volcanoes,  are  proofs  that  all  sadi 
eruptions  have  a  common  origin,  and  are  due,  as  well  as  the  acctimpHnying^  physical 
phenomena  of  earthquakes,  to  forces  acting  on  the  still  liquid  portioD  of  the  earth.* 
JPortlocf^t  Rudimentary  Oeol»gy^  p.  70. 

The  researches  of  Hopkins  and  Hennessy  have  led  to  different  results  in  regard  to 
the  thickness  of  the  eartVs  crust  See  Trans,  of  the  Roy.  Soc  for  1889,  p.  S8I ; 
for  1840,  p.  198;  for  1342,  p.  48;  for  1861,  Part  II,  p.  495.  Also,  this  Journal 
for  March,  1862,  p.  271,  and  for  May.  1858,  p.  126.  For  "some  suggestiuni  in 
Explanation  of  the  primitive  Incandescent  condition  of  the  Earth  and  the  other 
Phiaets,**  sea  Monthly  Notices  of  the  Roy.  Astro.  Soc  for  January  18th,  1854. 
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the  earih  was  in  a  melted  and  not  improbably  also  in  a  gaseous 
state.''*  All  this,  it  will  be  perceivea,  is  in  striking  accordance 
vith  the  Nebular  Hypothesis. 

4^  Whatever  may  be  the  nature  of  the  elevating  force,  it  is  not 
oonfined  to  our  globe.  The  lunarand  planetary  mountains  afford 
evidence  of  its  action  in  the  other  members  of  our  system — a 
&ct  which  seems  indicative  of  their  common  origin. 

5.  The  spheroidal  figure  of  the  planets  points  to  a  great  and 
Bgnificant  fact  in  regard  to  their  primitive  constitution — the  fact 
that  they  have  all^  at  former  epochs  in  their  history,  been  in  a 
liquid,  if  not  in  a  gaseous  state.  That  the  polar  flattening  of  the 
earth  is  not  conclusive  evidence  of  its  primitive  fluidity,  has  been 
ifirmed,  we  are  aware,  by  more  than  one  wnter  of  scientific  emi- 
ntnce.  If  we  suppose  our  planet  to  have  been  originally  solid 
and  perfectly  spherical — its  surface  being  entirely  covered  with 
vater — the  effect  of  its  axial  revolution  would  be  the  accumula- 
tion of  water  in  the  equatorial  region,  and  a  consequent  reces- 
sion from  the  poles.  Sir  John  Herschel  remarks,t  that  the  grad- 
ual abrasion  of  these  polar  continents  and  their  slow  depasition 
ia'the  deep  equatorial  ocean  would  eventually  reduce  tne  solid 
earth  itself  to  the  form  of  an  oblate  spheroid.  Eeceiitly,  how- 
ever, H.  Uennessy,  an  eminent  mathematician,  has  subjected 
this  hypothesis  to  the  best  of  scientific  scrutiny.  The  learned 
and  original  researches  of  this  gentleman  have  shown  that  the 
ultimate  ellipticity,  in  case  the  earth  were  at  first  a  solid  sphere, 
as  supposed  by  Ilerschel,  would  be  ^J^^,  while  that  found  by  ac- 
tual measurement  is  ^i^  to  ^^y  tttt-J  ^^^  theory  of  primitive 
fluidity  may  therefore  be  regarded  as  fully  established.  It  is 
worthy  of  remark  that  the  oblateness  of  Mars  is  much  greater 
than  would  have  resulted  from  its  observed  velocity  of  rotation, 
supposing  the  planet  to  have  been  originally  fluid,  homogeneous, 
and  of  spherical  form.  How  is  this  anomaly  to  be  accounted 
fur?  On  the  nebular  hypothesis  we  have  only  to  suppose  that 
in  the  process  of  transition  from  the  gaseous  to  the  liquid  and 
solid  form,  "  the  liquid  surface  of  some  planets  was  solidified 
before  they  could  assume  the  figure  appertaining  to  their  ve- 
locity of  rotation."§ 

6.  The  Nebular  Hypothesis  affords  the  most  probable  explan- 
ation of  the  phenomena  of  comets.  Laplace  supposed  these  bod- 
ies to  have  had  their  origin  in  portions  of  nebulous  matter  which 
had  been  left  about  the  points  of  equal  attraction  between  the 
san  and  neighboring  stars — the  occasional  preponderance  of  the 
solar  influence  causing  portions  of  these  outstanding  nebulosities 
to  enter  our  system  from  different  quarters  of  the  hea^fens.  The 
orbits  of  such  bodies  would  be  very  eccentric,  and  might  have 

*  lUligimi  of  Geology,  p.  22.    f  Oatlines,  Arts  226,  227.    i  Madler,  p.  60,  thiB  yoL 
g  HuiubuIdCs  Comua,  yoL  iy»  (Boha*8  £ditiuD,)  p.  427. 
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any  degree  of  inclination  to  the  plane  of  the  ecliptic.  Their  mo- 
tion, moreover,  might  be  either  direct  or  retrograde.  Thus  tba 
great  characteristics  which  distinguish  the  members  of  the  comet- 
arj  from  those  of  the  planetary  system  are  necessary  consequen- 
ces of  this  theory  of  tneir  origin. 

'*  The  attraction  of  the  planets,"  says  Laplace,  ''  and  perhaps 
also  the  resistance  of  the  ethereal  medium,  ought  to  change  sey* 
eral  cometary  orbits  into  ellipses,  of  which  the  greater  axes  are 
much  less  than  the  radius  or  the  solar  activity.  It  is  probable 
that  such  a  change  was  produced  on  the  orbit  of  the  comet  of 
1759,  the  greater  axis  of  which  was  not  more  than  thirty-fiva 
times  the  distance  of  the  sun  from  the  earth.  A  still  greater 
change  was  produced  in  the  orbits  of  the  comets  of  1770,  and  of 
1805."*  .• 

7.  The  evidence  afforded  by  the  telescope  in  regard  to  the  pres- 
ent physical  constitution  of  the  different  members  of  the  telar 
system  appears  to  be  confirmatory  of  the  nebular  hypothesis. 
If  the  sun  and  planets  have  condensed  from  a  gaseous  state,  the 
former,  not  only  on  account  of  the  comparative  recentness  of  Us 
formation,  but  especially  because  of  its  great  relative  magnitude 
would  retain  an  intensely  high  temperature  for  an  indefinite  pe- 
riod after  the  planets  had  cooled  down.  The  present  hea£,  there' 
fore,  of  the  central  orb,  and  the  existence  of  a  very  extensive  gaseous  en- 
velope^  together  with  the  various  phenomena  of  the  solar  spots,  toould  re* 
suit  as  consequences  from  the  theory  of  Laplace, 

The  Moon. — Although  the  diameter  of  the  earth  is  nearly  four 
times  that  of  her  satellite,  the  mountain  elevations  of  the  latter 
are  nearly  equal  to  those  of  the  former.  The  cup-shaped  cavi- 
ties, which  cover  a  great  part  of  the  lunar  surface,  are  very  dif- 
ferent in  appearance  from  volcanoes  on  the  earth.  The  largest 
are  from  fifty  to  one  hundred  and  fifty  miles  in  diameter,  and 
some  are  from  three  to  four  miles  deep.  In  no  case,  however,  is 
there  any  decisive  evidence  of  present  volcanic  activity,  though 
doubtless  the  phenomena  justify  the  inference  that  at  some  re- 
mote epoch  in  the  past  history  of  our  satellite,  its  crust  has  been 
agitated  and  shattered  by  up-neaving  eruptive  forces,  compared 
with  which  the  similar  agencies  in  our  own  planet,  at  least  those 
in  operation  during  the  historical  period,  sink  into  insignificance. 

In  contemplating  these  striking  characteristics  of  the  moon's 
surface — the  traces  of  ancient  igneous  activity  over  the  whole 
visible  hemisphere,  and  the  apparent  absence  of  organization- 
it  is  natural  to  inquire — what  is  their  physical  import?  If  our 
satellite,  in  accordance  with  the  nebular  hypothesis,  has  solidified, 
from  a  gaseous  state,  the  earth  having  also  undergone  the  same 
process,  the  latter,  on  account  of  its  superior  magnitude,  would 
require  a  much  longer  period  than  the  former  to  cool  down  from 


> 


*  Sjitem  of  th«  World,  Harte's  Translation,  toL  ii,  p.  864. 
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a  condition  of  igneous  fluidity.  The  moon  may  therefore  be  far- 
ther advanced  in  its  physical  history  than  the  earth.  On  this 
subject  Mr.  Nnsmvtn,  of  Manchester,  England,  who  has  devo- 
ted much  time  andi  attention  to  observations  on  the  lunar  surface, 
remarks  as  follows: — "Having  in  my  travels,  seen  the  actual  re- 
salts  of  volcanic  action,  extinct  and  active,  I  think  I  can  com- 
prehend what  I  observe  on  the  moon,  and  trace  the  analogy 
vhere  it  is  applicable.  *  *  *  I  may  express  one  of  my  most 
definite  and  strong  convictions  in  a  few  words,  namely,  thai  J  do 
not  believe  there  is  one  of  the  countless  thousands  oj  volcanoes^  whose 
eruttrs  bespatter  the  Ivnar  surface,  in  action,  or  which  has  been  in  ac- 
tion^ for  thousands  of  ages  past,  I  am  vain  enough  to  think  I 
have  got  the  right  view  of  the  true  nature  of  volcanic  action  ;  a 
view  which  close  observation  of  the  phenomenon,  in  all  its  pha- 
ses, has  impressed  on  me ;  namely,  tliai  volcanic  action  is  a7i  ejcpir- 
iwj phenomenon,  having  for  its  cause  and  source  great  cosmical 
principles,  quite  independent  from  any  mere  chemical  action ; 
tnd,  in  that  view,  I  consider  molten  lava,  and  the  heat  of  vol- 
eanic  action,  to  be  nothing  less  than  the  residue  of  that  igneous 
state  through  which  all  the  planets  have  passed,  in  their  cosmical 
history,  from  the  earliest  moment  of  their  creation  to  the  pre- 
sent tfme.  And,  in  this  view,  if  our  globe  be  permitted  to  exist, 
io  its  present  condition,  for  ages  to  come,  volcanic  action,  as  an 
active  phenomenon  will  dwindle  away,  and  finally  cease  to  ex- 
ist,— the  solid  crust  of  the  earth  so  increasing  in  thickness  as  to 
prevent  the  issue  of  any  of  the  yet  remaining  molten  matter 
from  its  interior. 

"The  moon,  from  its  small  mass,  and  proportionally  ffreat sur- 
face, must  have  cooled  down  much  more  rapidly  than  the  earth; 
and  all  have  been  dead,  tranquil  and  silent,  for  countless  ages, 
ere  we  had  passed  over  our  rampant  volcanic  era,  of  which  our 
most  tremendous  modern  volcanoes  are  but  mole-hills  in  com- 
parison." 

Jupiter  and  Saturn. — What  indications  do  the  belts  of  Jupiter 
and  Saturn  afford  in  regard  to  the  y^resent  physical  condition  of 
these  planets  ?  When  our  own  planet  was  in  a  molten  state, 
where  was  the  water  which  now  constitutes  our  oceans  ?  It  must 
necessarily  have  existed  in  the  form  of  vapor,  entirely  surround- 
ing the  earth,  and  at  a  considerable  distance  from  it.  Nor  could 
this  water  descend  to,  and  remain  permanently  upon  the  surface, 
until  long  after  the  solidification  of  the  crust  by  cooling.  Dur- 
ing this  "  pre-oceanic"  period,  our  globe,  it  is  likely,  would  have 
appeared  to  a  distant  spectator,  very  much  as  Jupiler  and  Saturn 
with  their  cloudy  belts  now  appear  to  us.  Now  it  has  been  justly 
remarked,  that  "  the  length  of  time  which  would  be  required 
for  such  enormous  planets  as  Jupiter  and  Saturn  to  cool  down 
trom  their  original  molten  and  incandescent  condition  to  such  a 

AX.  JOUK.  BCL— dECONO  SERIEjS,  Vol.  XXX,  No.  89.-BEPT.,  18Ca 
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temperature  as  would  be  fitted  to  permit  their  oceaDic  matter  .- 
permanently  to  descend  and  remain  \i\yon  the  surface,  would  k  :> 
vast^i/  lonytr  tlian  in  die  case  of  such  a  comparatively  small  pUindu  * 
ilieeartli.'^ 

Tims,  in  accordance  with  the  nebular  hypothesis,  it  woxild  . 
seem  that  Jupiter  and  Salurn,  on  account  of  their  vast  dimeo*  t 
fiions,  still  retain  so  much  of  their  primitive  heat  as  to  prodooa  ^ 
the  vaporous  envelopes  by  which  they  are  surrounded. 

Variable  IStars, — The  well-known  phenomena  of  variable  stan^    , 
the  explanation  of  which  has  greatly  perplexed  astronomen,  ii 
ingeniously  accounted  ibr,  according  to  tne  nebular  bypothadi^    , 
by  Mr.  A.  D.  Wackerbarth,  as  follows:     ** Suppose  a  nebula  , 
such  as  that  from  which  the  earth,  sun,  and  planets,  are  suppos- 
ed to  have  arisen,  existing  in  space,  such  a  nebula  would  probir 
biy  be  composed  of  elements  more  or  less  the  same  as  ihoM   . 
whereof  our  own  planet  is  formed.*    Some,  indeed,  of  the lat-    . 
ter  we  might  suppose  wanting,  and  others  present   which  wo   , 
possess  not  here;  but  on  the   whole,  let  us  suppose  that  the    . 
chief  elements  of  the  earth  are  found  in  our    nebula,   which  , 
would  thus  form  an  immense  spheroid  of  nebulous  matter  re-   « 
volving  round  its  own  minor  axis ;  or  rather,  if  that  matter  were    , 
not  quite  homogeneously  distributed,  on  an  axis  passing  through 
its  centre  of  gravity.     We  may  suppose  or  not  as  we  please,  that 
this  nebula  has  a  nucleus,  as  many  nebula  appear  to  have,  and 
many  not  to  have,  any  such  portion;  but  in  the  former  case  we 
must  suppose  some  little  difterence  in  the  constitution  of  the  i^ 
tides  towards  the  centre,  or  position  of  the  said  nucleus.    Out 
nebula,  thus  composed,  may  wander  a  longer  or  shorter  period 
in  space  peacefully  ;  but  now  let  us  suppose  a  disturbance  such 
as  that  which  broke  up  the  nebulosity  oi  the  mass  which  forms 
the  planetary  system,  and  condensed  it  into  separate  globes.  Such 
disturbance  migi»tcome  from  without  or  from  within  ;  there  are 
forces  in  nature  to  account  for  either.     We  have  supposed  all  or 
many  of  the  elements  present;  but  in  a  nebulous  form  they 
would  be  in  a  finely  divided  state,  and  many  of  them,   perhaps 
all  the  baser  metals,  have  such  afiinity  to  oxygen,  as  when  m 
that  state,  to  take  fire  on  coming  in  contact  therewith  ;  so  that 
any  cause,  which  would  bring  them  and  the  oxygen  into  contact^ 
would  cause  fearful  explosions,  and  set  the  whole  nebula  in 

*  It  U  a  remarkable  fact  that  no  new  elements  hare  been  fnunH  in  metcflrio 
•tones,  which  are  noie  regnnled  as  planetary  bixliefl.  **  I  would  a^k,"  mjt  Hain* 
boldt,  "  why  the  elementary  tub'ttanceji  which  oompojie  one  irnuip  of  cofimieal  bnd* 
iei>,  or  one  planetary  fty:>t«in,  may  ntil  in  a  great  measure  be  identical  I  Why  *boiiki 
we  not  udtipt  this  view,  since  we  may  conjecture  that  the^e  planeUiry  boiliet.  like 
all  the  hiruer  or  smaller  a{;);lomerated  m:iMea  revolving  round  the  nun.  hiTe  bern 
thrown  off  fmm  the  once  far  more  expanded  solar  atmosphere,  and  been  formed 
^from  vaporous  t\x\-^  describing  their  orbits  round  thu  central  body  f*    ^C«Nimne,  vol. 

pi,  ISO.)  Mr.  Wackerbarth  extends  this  hypothesis  in  regard  to  die  ideotitj  of  the 
■uhitancee  to  MtMar  tjftiwmi. 
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lition,  condensing  it  into  burning  masses,  each  by  the  violent 
plosions  casting  out  smaller  fused  and  burning  masses  into 
lOSy  to  revolve  as  burning  globes  around  itself  or  the  centre  of 
.vity  of  the  whole.  But  what  would  be  the  condition  of  one 
these  fused  and  blazing  masses  ?  Hydrogen  is  present  as  well 
3Z  vgen ;  and  ignition  must  therefore  immediately  cause  the 
duction  of  water.  An  ocean  is  thus  poured  down  on  the  in- 
descent  globe,  to  be  cast  up  again  as  steam  into  a  damn  at- 
sphere  formed  by  the  nitrogen  and  the  watery  vapor.  Here 
ools,  and  is  i^in  poured  down  in  torrents  on  the  glowing 
B ;  and  this  process  must  continue  until  the  globe  has  suf- 
mtly  cooled  ror  the  water  to  be  able  to  rest  upon  its  surface. 
w,  I  imagine  that  the  appearance  of  a  globe  in  such  a  state 
wed  at  a  stellar  distance,  must  be  variable  *,  that  when  the 
ter  is,  in  the  form  of  steam,  driven  up  into  the  atmosphere,  the 
ming  ma^s  must  glow  with  greater  orilliancy  ;  but  when,  the 
un  condensing,  a  boiling  ocean  is  poured  upon  it,  the  violence 
the  conflagration  must  for  a  time  abate,  and  thus  the  obiect 
ame  a  less  brilliant  appearance,  until  the  fire  has  succeedea  in 
onverting  the  water  into  steam,  and  driving  it  up  again  into 
\  atmosphere. 

"Another  circumstance  may  be  mentioned  as  possible,  name- 
some  bodies  ntay  be  at  present  in  some  parts  extinct ;  while 
icr  parts  of  them  are  yet  fused  and  burning.     Would  not  the 
rdotion  of  such  a  body  present  the  phenomena  of  a  variable 

8.  The  Satellites. — ^It  is  a  remarkable  coincidence  in  regard  to 
e  motions  of  the  moon  that  her  rotation  is  completed  in  a  period 
ecisely  equal  to  that  of  her  orbital  revolution.  The  same  is 
le  of  Jupiter's  satellites,,  at  least  some  of  Saturn's,  and  prob- 
ly,  indeed,  of  all  secondaries.  Such  coincidences  are  not  to 
I  ascribed  to  diance.  Either,  therefore,  we  must  regard  them 
vUimate  facts^  or  refer  them  to  the  operation  of  those  primi- 
re  natural  forces  by  which  other  phenomena  of  the  heavenly 
dies  were  produced.  Few  correct  thinkers,  we  presume,  would 
I  inclined  to  adopt  the  former  alternative.     "The  craving  of 


ji  be  no  doubt  that  the  equality  in  question  is  due  to  the  ope- 
iion  of  known  physical  forces.  Sir  Isaac  Newton's  explana- 
CHijt  it  is  well-known,  assumes  the  original  fluidity  of  the  satel- 
«s.  The  attraction  of  the  earth  on  the  primitive  fluid  mass  of 
te  moon  would  produce  an  elongation  of  the  hemisphere  in  the 

•  Moothlj  Notices  of  the  Roy.  Aitr.  Soc.  for  Mar  9th,  1866. 

f  Edinburgh  Reriew,  No.  175.  f  Principio,  B.  iii,  Prop,  zuvii,  Cor. 
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.1 
direction  of  the  primary.     The  force  of  gravity  of  this  tidal  cle-  £3 
vation  would  maintain  the  greatest  axis  in  the  direction  of  tlie  ■•. 
attracting  body,  thus  producing  the  observed  coincidence.    The   .: 
same  applies  to  the  otner  secondary  planets.  -, 

This  equality,  we  believe,  is  best  explained  by  the  nebular  hy-  V 
pothesis.  Newton's  explanation  pre-supposes  the  two  motionsto  ^. 
nave  been  originally  so  adjusted  as  to  uiffer  very  little  from  exact  i 
coincidence.  But  if  the  moon  once  existed  in  a  state  of  vapor,  its 
volume  was  much  greater  than  at  present,  and  the  gravity  of  pa^ 
tides  at  its  surface  proportionally  less ;  while  from  tlie  fact  of  tneir 
gaseous  condition  iney  would  yield  with  the  greatest  facility  to  t 
any  force  impressed  upon  them.  The  equality  between  the  \: 
two  motions  might  thus  become  established  long  before  our  satd-  l 
lite  had  contracted  to  its  present  dimensions.  j 

But  why,  it  may  be  asked,  should  this  isochronism  obtain  uni-  . 
versally  in  the  subordinate  systems,  while  there  is  not  the  ^ 
leastapproximation  toitin  the  case  of  any  primary  planet?  It  j; 
has  been  suggested  tliat  "  the  integrity  of  the  motions  of  the  ; 
ring,  when  it  resulted  in  satellites,  may  have  arisen  from  the  com'-  ,. 
parativc  maturity  of  the  system — then  approaching  the  close  j 
of  the  first  epoch  in  its  history."*  Without  entering  here  into  > 
any  discussion  of  this  question,  we  may  remark  that  in  the 
case  of  the  secondary  planets,  the  epoch  of  soUdlficaiion  would  tvi-  , 
dently  be  reached,  and  consequently  the  acceleration  oflfie  rotary  vdo- 
city  arrested,  at  a  comparatively  early  period  of  their  existence. 
"The  motions  of  the  three  first  satellites  of  Jupiter  presents 
phenomenon  still  more  extraordinary  than  the  preceding;  which 
consists  in  this,  that  the  mean  longitude  of  the  first,  minus  three 
times  that  of  the  second,  plus  twice  that  of  the  third,  is  con- 
stantly equal  to  two  right  angles.  There  is  the  ratio  of  infinity  to 
one,  that  this  equality  is  not  the  effect  of  chance.  But  in  order 
to  produce  it,  it  is  sufficient,  if  at  the  commencement,  the  mean 
motions  of  these  three  bodies  approached  very  near  to  the  rela- 
tion which  renders  the  mean  motion  of  the  first,  minus  three 
times  that  of  the  second,  plus  twice  that  of  the  third,  equal  to 
nothing.  Then  their  mutual  attraction,  rendered  this  ratio  rig- 
orously exact,  and  it  has  moreover  made  the  mean  longitude  of 
the  first,  minus  three  times  that  of  the  second,  plus  twice  thatof 
the  third,  equal  to  a  semi-circumference.  At  the  same  time,  it 
gave  rise  to  a  periodic  inequality,  which  de})ends  on  the  small 
quantity,  by  which  the  mean  motions  originally  deviated  from 
the  relation  which  we  have  just  announced.  Notwithstanding 
all  the  care  Delambre  took  in  his  observations,  he  could  not  re- 
cognize this  inequality,  which,  while  it  evinces  its  extreme  small- 
ness,  also  indicates,  with  a  high  degree  of  probability,  the  exist- 
ence of  a  cause  which  makes  it  disappear.    In  our  hypothesis, 

♦  Dr.  Nicbol. 
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ktellites  of  Japiter,  immediately  xifler  their  formation,  did 
LOve  in  a  perfect  vacuum ;  the  less  condensible  molecules 
i  primitive  atmospheres  of  the  sun  and  planet  would  then 
tate  a  rare  medium,  the  resistance  of  which  being  different 
ch  of  the  stars,  might  make  the  mean  motions  to  approach 
grees  to  the  ratio  in  question ;  and  when  these  movements 
b as  attained  the  conditions  requisite,  in  order  that  the  mu- 
kttraction  of  the  three  satellites  might  render  the  relation 
ately  true,  it  perpetually  diminished  the  inequality  which 
"elation  originated,  and  eventually  rendered  it  insensible. 
annot  better  illustrate  these  effects  than  by  comparing  them 
3  motion  of  a  pendulum,  which,  actuated  by  a  great  veloci- 
oves  in  a  medmm,  the  resistance  of  which  is  inconsiderable. 
11  first  describe  a  ^reat  number  of  circumferences;  but  at 
h,  its  motion  of  circulation  perpetually  decreasing,  it  will 
•averted  into  an  oscillatory  motion,  which  itself  diminishing 
and  more,  by  the  resistance  of  the  medium,  will  eventually 
>tally  destroyed,  and  then  the  pendulum,  having  attained 
be  of  repose,  will  remain  at  rest  forever."* 
The  Asteroids, — Our  data  perhaps  may  not  yet  be  sufficient 
ford  a  satisfactory  explanation  or  the  phenomena  of  the  as- 
dfl.  The  question,  however,  in  regard  to  their  origin,  and 
>earingof  this  inquiry  on  the  cosmogony  of  our  system,  are 
«t8  of  more  than  ordmary  interest.  The  following  facts  ap- 
to  indicate  the  most  plausible  theory  of  their  origin  : — 
.)  These  bodies  occupy  a  chasm — observed  before  their  dis- 
ry — in  the  order  of  tne  planetary  distances ;  an  order  which 
»ited  the  existence  of  a  single  planet  where  ji/ly'eifjht  have  al- 
y  been  detected. 

.)  The  members  of  the  group  are  characterized  by  certain 
liarities  which  are  doubtless  indicative  of  an  intimate  mu- 
relationship.  They  are  extremely  diminutive  in  size ;  the  vol- 
of  the  largest  probably  not  exceeding  the  ten-thousandth 
of  that  of  the  earth.  The  eccentricities  and  inclinations  of 
:  orbits  are  generally  much  greater  than  those  of  the  other 
ets.  Their  orbits  interlace.  "  The  strongest  evidence,"  says 
rrest,  "  of  the  intimate  connection  of  the  whole  group  of 
11  planets  appears  to  be,  that  if  the  orbits  are  supposed  to  be 
esented  materially  as  hoops,  they  all  hang  together  in  such 
inner  that  the  entire  group  may  be  suspended  by  any  given 
"  The  occasional  rapid  variation  in  the  apparent  magnitude 
everal  members  of  the  group — changes  not  attributable  to 
ations  of  distance — would  seem  to  indicate  some  peculiarity 
leir  physical  constitution. 

L)  The  asteroids  already  discovered  amount  to  one  for  about 
7  six  degrees  of  longitude.    Their  number  appears  to  m- 

^  Harte*«  TranaUtioD  of  Laplace's  S/8tem  of  the  Worlds  toL  ii.  p.  867. 
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crease  with  the  decrease  of  their  apparent  magnitude.  In  all  prob- 
ability hundreds  of  these  bodies  will  have  been  discovered  by 
the  close  of  the  present  century ;  and  the  existence  of  immenaa 
numbers  too  small  to  be  detected,  cannot  reasonably  be  doubted. 
In  fact,  the  zone  is  even  yet  almost  entitled  to  the  appellation  of 
a  primary  planetary  ring. 

(1.)  Should  the  rings  of  Saturn,  (now  regarded  by  some  ai- 
tronomers,  ns  fluid,)  from  any  cause  whatever  become  separated 
into  parts,  and  collect  about  distinct  nuclei,  a  ring  of  secondary 
asteroids  would  be  formed,  analogous  to  the  zone  between  Mars 
and  Jupiter. 

(5.)  it  has  been  affirmed  by  an  eminent  astronomer  that  the 
rings  of  Saturn  are  sustained  by  the  direct  action  of  the  satel- 
lites ;  that  no  other  planet  of  the  system  has  such  an  arrange- 
ment of  secondaries  as  to  secure  the  stability  of  a  ring;  and  that 
the  only  place  in  the  solar  syetem  where  a  primary  ring  would 
be  long  sustained,  is  the  region  occupied  by  the  small  planets. 

(6.)  The  amount  of  perturbation  in  this  point  of  the  system  is 
extraordinary  in  consequence  of  its  proximity  to  the  enormous 
mass  of  Jupiter. 

Now  according  to  the  nebular  hypothesis  each  of  the  principal 
planets  originally  existed  as  a  gaseous  ring.  The  observed  order 
would  require  such  an  annulus  between  Mars  and  Jupiter,  and 
this  is  the  precise  situation  in  which  a  ring  would  be  tne  longest 
sustained  by  the  exterior  planets.  Upon  the  breaking  np  of  the 
ring,  however,  a  zone  of  small  planets  would  naturally  he  formed 
unless  some  one  portion  of  the  vaporous  mass  should  have  a  pre- 
ponderating influence  so  as  ultimately  to  absorb  all  the  rest  In 
short,  it  is  believed  that  the  nebular  hypothesis  will  explain  the 
various  phenomena  of  these  bodies,  which  without  it  seem  inex- 
plicable. 

10.  The  Zodiacal  Ligfjtt — Cassini  regarded  the  zodiacal  light 
as  produced  by  an  innumerable  multitude  of  small  planetary 
boaies  revolving  in  a  ring  about  the  sun.  This  hypothesis  was 
generally  accepted  until  1855,  when  another  was  proposed  by 
the  Rev.  George  Jones,  of  the  United  States  Navy.  Mr.  Jones 
thinks  his  own  observations  of  the  phenomena  wholly  incompa- 
tible with  the  hypothesis  of  a  nebulous  ring  wit/i  tfiesun  for  its 
centre^  and  also  with  that  of  a  nebulous  planetary  body  revolving 
round  the  sun.  He  is  led,  therefore,  to  the  alternative  of  a  neiu- 
lous  ring  round  the  earth,  interior  to  the  moon^s  orbit.  This  theory 
has  been  favorably  received  by  the  astronomers  of  our  country. 
Objections  of  some  weight,  however,  have  been  urged  against 
it  by  Pres.  F.  A.  P.  Barnard,*  of  the  University  of  Mississippi, 
and  it  will  not  perhaps  be  generally  adopted  without  further 
confirmation.     But  it  is  generally  admitted  by  the  advocates 

«  This  JouniAl  lor  SCarch,  186». 
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of  eacb  bypotbesis  that  the  appearance  is  produced  by  a  continii' 
mu  zone  of  infinitesimal  aattroids.  Now  it  the  abandoned  rings 
of  either  the  solar  or  the  primitive  terrestrial  atmosphere  contain- 
ed any  matter  of  too  volatile  a  nature  to  coalesce  in  the  fonna- 
tioD  of  solid  planetary  bodies,  such  molecules  ought  to  exhibit 
the  appearance  of  a  flattened  ring,  of  a  vapory  or  nebulous  form, 
like  that  actually  presented  by  the  zodiacal  light.  Whether  we 
legard  it^  therefore,  as  a  primary  or  secondary  ring,  the  theory 
of  Laplace  affords  the  most  plausible  explanation  of  its  origin. 

11.  T/ie  notations  of  the  Planets, — Is  there  or  is  there  not  any 
bond  of  union  between  the  periods  of  rotation  of  the  different 
members  of  our  system  ?  Ihat  these  rotations  should  be  mere 
isolated  facts,  independent  of  all  order  and  relationship,  seems, 
to  say  the  least,  extremely  improbable.  Even  in  the  process  of 
crystallization  the  atoms  of  matter  arrange  themselves  in  regu- 
lar mathematical  forms ;  the  chemical  combination  of  elements 
occurs  only  in  definite  proportions ;  the  orbital  motions  of  the 
phmets  are  governed  by  invariable  laws;  in  short,  order  and 
WmoDy  appear  to  characterize  all  the  operations  of  nature 
around  us,  or  in  the  language  of  an  ancient  philosopher,  *'  tiod 
geometrizes."  Is  there  any  probability  that  we  have  nn  excep- 
tion to  this  general  prevalence  of  law,  in  the  rotations  of  the 
heavenly  bodies  ? 

The  lirst  attempt,  it  is  believed,  to  develop  a  connection  be- 
tween these  apparently  independent  elements,  was  undertaken 
by  the  writer  in  18S9.  The  result  of  these  researches  was  the 
discovery  of  an  interesting  planet«nry  harmony,  which,  in  1849, 
was  communicated  to  the  American  Association  for  the  Ad- 
vancement of  Science.''^  It  is  not  claimed  for  this  Analogy  that 
it  has  been  fully  established  as  a  physical  law.  It  appears,  how- 
ever, to  harmonize  too  closely  with  the  known  elements  of  the 
iolar  83*stem,  to  be  regarded  as  merely  an  accidental  ctnncidence. 
Kow  the  immediate  dependence  of  one  of  the  elements  of  this 
Analogy — viz.,  the  diameter  of  the  sphere  of  attraction — on  the 
nebular  hypothesis,  is  obvious.  It  is  evident  also  that  coinci- 
dence between  the  periods  of  rotation  and  revolution  is  a  neces- 
sary characteristic  of  planetary  rings  revolving  around  a  central 
mass,  and  that  on  the  transformation  of  a  ring  into  a  planet  the 
same  equality  would  obtain  when  the  diameter  of  the  latter  was 
equal  to  the  breadth  of  the  former.  Any  farther  condensation, 
however,  would  increase  the  rotary  velocity,  and  thus  shorten  the 
period  of  axial  revolution.  Hence  the  ratio  of  the  angular  veloci- 
ty of  rotation  to  that  of  orbital  revolution,  or  what  is  Uie  same  tiling^ 
Ae  number  of  a  planets  days  in  its  year,  would  be  a  function  of  the 
iiam/Uer  ofAe  sp/tere  of  attraction. 

12.  The  distribution  of  t/ie  satellites, — Another  interesting  con- 

*  3m  Pfooo«dipgB  of  tlM  Aid.  Amoc,  fur  1849,  p^  807. 
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sideration  may  here  be  suggested.  Planets  of  greater  magnitude 
and  having  greater  spheres  of  attraction  would  probably  throw 
off  the  greater  number  of  rings.  An  explanation  may  thus  be 
given  ot  tl)e  striking  fact  in  the  constitution  of  the  solar  system, 
that  the  exterior  planets  have  numerous  satellites.  Saturn,  which 
has  the  greatest  sphere  of  attraction,  has  the  greatest  number  of 
satellites;  Uranus,  the  next  in  order  in  this  respect,  has  the  next 
greatest  number ;  while  Jupiter,  which  is  the  Uiird  in  regard  to 
the  former,  is  Uiird  also  in  the  latter.  Mars,  it  is  true,  has  a 
greater  sphere  of  attraction  than  the  earth ;  it  may  be  remarked, 
however,  that  owing  to  the  small  size  of  the  planet,  and  its 
proximity  to  Jupiter,  a  satellite  would  not  be  stable  unless  very 
near  the  primary. 

13.  Recapitulation — Simplicity  of  the  Nebular  Hypothesis. — 
When  the  number  and  variety  of  the  phenomena  explained  by 
the  nebular  hypothesis  are  duly  considered,  the  weight  of  evi* 
dence  in  its  favor  must  be  admitted,  we  think,  by  every  unbiass- 
ed mind.  The  rotation  of  the  sun ;  the  unity  of  direction  of  the 
planetary  motions ;  the  approximate  coincidence  of  the  planes  in 
which  the  planets  move,  with  the  plane  of  the  solar  equator;  the 
general  agreement  between  the  direction  of  the  axial  and  orbital 
revolutions;  the  small  eccentricities  of  the  planetary  orbits; 
the  rings  of  Saturn;  the  central  heat  of  the  earth;  the  oblate 
form  and  primitive  fluidity  of  the  planets ;  the  origin  of  comets; 
telescopic  revelations  in  regard  to  the  physical  constitution  of 
the  sun,  moon,  and  some  of  the  planets;  the  phenomena  of 
variable  stars;  the  equality  between  the  periods  of  rotation  and 
orbital  revolution  of  the  satellites ;  the  extraordinary  phenomena 
presented  by  the  first  three  satellites  of  Jupiter  ;  the  zone  of  as- 
teroids between  Mars  and  Jupiter;  the  zodiacal  light;  the  anal- 
ogy between  the  periods  of  rotation  of  the  primary  planets;  the 
distribution  of  the  satellites ; — all,  as  we  have  seen,  are  account- 
ed for  by  the  nebular  cosmogony,  while  for  many  of  them  at 
least,  no  other  explanation  has  ever  been  offered.  Adopting  this 
hypothesis,  all  the  motions  of  the  solar  system  are  derived  from 
a  single  impulse  communicated  by  the  Creator  to  the  primitive 
nebula:  rejecting  it,  each  motion  of  every  member  demands  the 
separate  operation  of  his  power.  Now,  *'if  there  be  two  modes 
of  explaining  any  phenomenon  of  nature,  then,  cceteris  paribus, 
that  is  the  most  probable  which  is  the  most  simple.  For  by 
what  we  observe  in  the  creation  around,  we  are  forced  upon  the 
conviction  that  the  Almighty  acts  in  this  respect  with  that  econo- 
my of  creative  energy,  whicn,  although  infinitely  more  perfect 
in  its  degree,  has  nevertheless  its  visible  type  in  that  husbandry 
of  our  resources,  that  disposition  to  economy  in  owr  efforts,  whicn 
impels  us  always  to  avail  ourselves  of  the  simplest  possible  means 
of  effecting  all  that  we  wish  to  do. 
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"  Thus,  when  in  reasoning  upon  any  hypothesis,  we  are  forced 
cck  upon  secondary  causes,  it  is  sound  philosophy  to  judge  of 
he  probability  of  that  hypothesis,  according  to  the  simplicity  or 
mnplication  of  the  causes  to  which  we  are  thus  compelled  ulti- 
aately  to  refer  it.  If,  for  instance,  there  be  two  hypotheses,  by 
ne  of  which  we  shall  be  compelled  to  fall  back  upon  a  double 
jperation  of  the  hand  of  the  Almighty,  whereas  the  other  re- 
iuves  it  into  a  single  effort  of  his  will,  then  is  the  latter  hvpothe- 
iB,  according  to  the  analogy  of  nature,  more  probable  than  the 
farmer,  and  that  infinitely." 

Objections  to  the  Nebular  Ht/potliesis, 

1.  77ie  Satellites  of  Uranus, — It  has  been  objected  to  the  ne- 
balar  hypothesis  that  it  cannot  be  reconciled  with  the  retrograde 
motion  of  the  satellites  of  Uranus.  We  reply  that  in  every  in- 
Manoe,  so  far  as  we  know,  the  motions  of  secondary  planets  arc 
performed  in  planes  nearly  perpendicular  to  the  axis  of  the  j^ri- 
DMuy,  but  that  in  no  case,  with  the  single  exception  of  Jupiter, 
B  the  axis  of  a  primary  planet  nearly  perpendicular  to  the  plane 
)f  its  own  orbit.  The  earth's  axis  is  inclined  more  than  twentj- 
hree  degrees ;  that  of  Mars,  as  well  as  that  of  Saturn,  nearly 
hirty  ;  while  that  of  Venus,  if  we  may  rely  on  the  observations 
f  Schroeter,  is  inclined  more  than  seventy  degrees.  Now  if  this 
mount  of  inclination  does  not  invalidate  the  hypothesis  in  qucs- 
ion,  ought  the  greater  one  of  one  hundred  degrees — which  gives 
iie  satellites  of  Uranus  their  backward  motion — to  be  regarded 
8  wholly  inconsistent  with  it?  These  inclinations,  as  well  as 
be  slight  eccentricities  of  the  orbits,  and  their  deviations  from 
be  plane  of  the  sun's  equator,  may  be  ascribed  partly  to  irregu- 
irities  in  the  density  and  temperature  of  the  planets  in  a  st;ite 
f  vapor,  and  to  the  op>eration  of  molecular  forces  during  the 
irocess  of  condensation.  The  following  suggestion  of  Laplace 
5  also  worthy  of  note : — "  If  any  cmnets  have  })enetrated  the 
itmosnheres  of  the  sun  and  planets  at  their  formation,  they  must 
lave  aescribed  spirals,  and  consequently  fallen  on  the  bodies, 
uid  in  consequence  of  their  fall,  caused  the  planes  of  the  orbits 
ind  of  the  equators  of  the  planets  to  deviate  from  the  ]>lane  of 
;he  solar  equator."*  "  The  probabilities  of  the  case,"  says  Pro- 
ssBor  Nichol,  **  certainly  favor  the  idea,  that  it  [the  anomalous 
notion  of  the  Uranian  satellites]  is  a  ciiaturhattcc,  an  inierjWtiice 
prith  the  order  of  the  system,  by  somo  foreifjn  law  or  Gccurrence."f 

But  while  the  hypothesis  requires  in  general  that  the  direction 
)f  the  planetary  rotations,  as  well  as  that  of  the  orbital  motions 
)f  their  satellites,  should  be  the  same  as  that  of  their  revolution 

•  SjHtein  of  the  World,  Harte*»  Tninslfttion,  vol.  ii,  p.  364. 

t  liMiucbttt  on  M)me  Important  Points  RcUtin'^  to  the  System  of  the   World. 
Tint  Atiierican  Edition,  p.  100. 
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round  the  sun,  an  opposite  direction  is  not,  as  some  have  suppo-  \ 
sed,  incompatible  with  it.  Perhaps,  indeed,  it  is  not  more  imprub-  { 
able  than  a  permanent  ring,  like  that  of  Saturn,  or  a  zone  of  ' 
small  planets  like  the  asteroids.  We  have  supposed  that  on  the  ■ 
breakmg  up  of  a  nebulous  ring  its  matter  collected  into  severd  \ 
masses,  the  orbits  of  which  were  not  greatly  different,  %nd  thtt  f 
they  revolved  separately  during  an  indefinite  period,  but  ulti-  f 
mately  united,  except  in  the  case  of  the  asteroids,  in  one  planet*  j^ 
ary  body.  Those  primitive  masses,  owing  to  perturbations,  io,  ' 
would  meet  in  different  directions,  and  it  is  by  no  means  impos- 
sible that  the  circumstances  of  the  collision  and  coalescence  of 
the  nebulous  fragments  may  have  been  such  as  to  overcome 
the  natural  tendency  to  rotate  in  the  direction  of  the  orbital 
motion. 

Again :  the  form  of  the  primary  ring  may  have  influenced  the 
original  direction  of  the  planet's  rotation,  and  hence  that  of  iti 
secondfiry  rings  and  the  resulting  satellites.  If  the  thickness  <rf 
a  ring  was  greatest  in  the  direction  at  right  angles  to  the  plane 
of  its  motion,  or  if  the  diameter  of  its  mass  when  it  first  assumed 
the  form  of  a  gaseous  planet,  was  greatest  in  that  direction, 
the  plane  of  rotation  would  probably,  for  obvious  reasons,  be  in- 
clined to  that  of  the  orbit ;  the  amount  of  inclination  depending 
upon  the  ratio  of  the  diameters.* 

2.  The  Revelations  of  Lord  Bosse^s  Telescope. — The  opponents  of 
the  nel)ular  hypothesis  affirm  that  it  derived  its  chief  support 
from  the  supposed  existence  of  irresolvable  nebulae  ;  that  is,  of 
widely  diffused  vaporiform  matter  not  yet  aggregated  into  stars, 
but  slowly  undergoing  the  process  of  condensation.  Such,  until 
1846,  was  believed  to  be  the  constitution  of  a  large  proportion 
of  those  mysterious  objects.  The  great  nebula  in  Orion,  for  in- 
stance, was  thought  to  present  decided  indications  of  irresolva- 
bility.  Lord  Rosse's  telescope,  however,  has  shown  it  to  consist 
at  least  in  some  portions,  of  minute  stellar  points,  in  extremely 
close  proximity  ;  in  the  language  of  Dr.  Nichol,  "every  wisp, 
every  wrinkle,  is  verily  a  sand-heap  of  stars."  This  discovery 
has  been  considered  by  some  as  satisfactory  evidence  that  all  neb- 
ul8B  are  resolvable.  The  sublime  conception  of  Laplace,  it  has 
been  dogmatically  affirmed,  can  hereafter  be  regarded  as  but  a 
"splendid  vision."  We  reply  that  the  principal  evidence  in 
favor  of  the  theory,  is  that  afforded  by  the  phenomena  of  the  so- 
lar system  itself,  and  that  this  would  not  bo  in  the  least  invalida- 
ted should  every  nebula  within  the  reach  of  the  telescope  be  re- 
solved into  stars.  But  no  results  hitherto  obtained  justify  the 
conclusion  that  all  nebulas  are  composed  of  stars.  A  large  pro- 
portion remain  still  unresolved,  even  under  the  highest  power  of 

*  This  idea  has  also  been  suggested  bj  aD  Anonymous  writer  in  tlie  Wettmioitar 
Review. 
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B  "  Parsonstown  Leviathan."  As  this,  however,  is  a  point 
iich  insisted  on  by  the  opponents  of  the  nebular  cosmogony, 
*  shall  endeavor  to  place  it  in  its  proper  light. 
The  hypothesis  that  certain  nebulsB  consist  of  cosmical  vapor 
mdually  condensing  around  stellar  nuclei,  was  proposed  by  Sir 
^illiam  Herschel ;  that  of  the  genesis  of  the  solar  system  from 
primitive  nebula  was  suggested  by  Laplace.  The  former  re- 
ilted  from  a  critical  examination  of  the  nebuloB  themselves ;  the 
Iter,  from  a  philosophical  discussion  o(  the  phenomena  o/tJie  so- 
r  system.  liiplace,  it  is  true,  adopted  the  Herschelian  theory 
r  nebular  matter,  and  regarded  it  as  highly  favorable  to  his  own 
ypothesis.  Popular  writers  of  the  present  day,  however,  look 
pon  the  former  as  constituting  the  entire  ground  of  Laplace's 
peculations.  "  The  theory,"  says  a  distinguished  author,*  "  pro- 
itds  on  the  assumption  of  the  existence  and  wide  diffusion  of  a 
ebulous  fluid."    The  achievements  of  Lord  Rosse's  telescope 


re  accordingly  claimed  as  almost  decisive  evidence  against  La* 
lace's  cosmogony. 

Now  if  the  mere  fact  that  we  have  no  certain  knowledge  of 
16  present  existence  of  nebular  vapor  warrants  the  inference 
lat  the  primitive  condition  of  the  solar  system  was  not  gaseous, 
Y  parity  of  reasoning  it  would  follow  that  unless  some  of  the 
ienJ^ers  of  the  solar  system  are  now  in  a  fluid  state,  our  own 
lobe  has  always  been  solid.  But  the  form  of  the  earth  proves 
8  ancient  fluidity  ;  and  so,  in  like  manner,  various  phenomena 
r  the  planetary  system  indicate  a  primitive  nebular  state. 

When  it  is  remembered,  moreover,  that  the  analogy  of  the 
)lar  system  is  decidedly  against  the  assumption  that  the  different 
ppearances  of  the  stars  are  owing  to  a  gradation  of  distances; 
lat  portions  of  our  own  sideral  cluster,  tlie  milky-way,  have 
tver  been  resolved;  and  that  while  Lord  Kosse's  telescope  has 
^parated  particular  joarte  of  some  nebula3  into  stellar  pomts,  it 
as  left  otlier  parts  unresolved^  and  revealed  very  faint  nebulous 
unifications  which  cannot  be  composed  of  stars,  unless  we 
^ard  the  components  as  extremely  minute,  the  nebular  hypo- 
lesis  does  not  appear  to  have  been  materially  weakened  by 
ord  Eosse's  discoveries.f 

Finally,  we  may  remark  that  comets  and  the  zodiacal  light 
tmonstrate  the  existence  of  cosmical  vapor  similar  to  that  which 
le  theory  assumes. 

*  James  Buchanan,  D.Dm  LL.D. 

f  "  Regarding  the  nebula  as  spherical  in  form,  and  not  as  yastly  long  vistas  fore- 
lortencd  by  having  their  ends  turned  towards  the  earth — which  would  be  improba- 
e,  teeing  there  are  two  of  them  cUise  together— the  brightness  of  objects  in  their 
!srer  portions  cannot  be  much  exaggcrnteu,  nor  those  in  its  remote,  mudi  enfeebled 
r  difference  of  distance.  It  must,  therefore,  be  an  ndmittcd  fiict  that  stnrs  of  the 
Tenth  and  eighth  maeriitudcs  and  irresolvable  nebuln  may  coexist  within  limits 
distance  conifMiratively  small,  and  that  all  inferences  in  regard  to  relative  dis- 
nce  drawn  from  relative  magnitudes  must  be  received  with  caution.'* — Bartlett's 
>herical  AatroDomy,  p.  222. 
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3.  The  alleged  atheistic  tendency  of  the  Nebular  Bypoihests. — ^The  ' 
most  prominent  objection  to  the  nebular  hypothesis  is  its  alleged  '■ 
aUieiatlc  tendency.  It  has  been  characterized  as  an  attempt  to  ex- 
clude God  from  his  own  universe,  by  substituting  na/wro/  law  ion 
his  direct  agency  in  the  work  of  creation.  The  force  of  this 
objection  must  evidently  depend  upon  the  question — What  are 
we  to  understand  by  the  *'  laws  of  nature?"  As  the  question  is 
one  in  re;jjard  to  wliich  much  misapprehension  appears  to  have 
existed,  its  brief  consideration  may  not  be  out  of  place. 

In  the  nebular  theory,  the  process  of  condensation,  the  sepa- 
ration of  rings  and  their  conversion  into  spheroids,  the  accelera- 
tion of  rotary  velocity,  solidification,  &c.,  are  suppased  to  have 
occurred  in  accordance  with  the  known  laws  of  gravitation,  cen- 
trifugal force,  cohesion,  and  chemical  combination.     The  hypo- 
thesis does  not  assume,  however,  that  these  laws  were  self-ongin- 
ated  and  independent  material  forces.     It  hns  no  conflict  with 
Divine  revelation.     It  assumes  the  existence  of  chaotic  matter- 
has  nothing  to  do  with  its  origination.     Its  advt)cates  therefore 
can  consistently  grant  that  matter  was  created  by  a  Being  of 
infinite  power,  and  that  the  quantities  of  the  various  elements 
were  determined,  their  collocations  arranged,  and  their  respective 
properties  ai>pointed  by  a  Being  of  infinite  wisdom.     Laws  of 
nature  are  formal  expressions  of  the  ordinary  modes  in  which  the 
Divine  will  is  maniftsted  in  natural  phenomena,    McCosh*  specifies 
three  different  senses  in  which  tlie  phrase  is  understood,  but  they 
are  all   embraced  in  the  preceding  definition.     "A  law  never 
acts;"  but  it  invariably  points  to  an  intelligent  agent  or  designer. 
Gravitation,  for  instance,  is  neither  an  essentially  inherent  prop- 
erty of  matter,  nor  an  absolute  cause  of  motion.    The  Newtonian 
law  by  which  it  is  expressed,  so  fiir  from  being  independent  of 
an  All-wise  and  Omnipotent  Author,  is  simply  the  rule  by  which 
the  Creator  governs  the  material  universe.     The  assertion  there- 
fore that  this  law  "  is  probably  the  only  efficient  principle  of  the 
creation  of  the  physical  world,  as  it  is  of  its  preservation, "f  is 
obviously  absurd. 

The  fact  then  of  the  existence  of  a  lau\  necessarily  implies 
the  existence  of  a  law-fjiver;  hence  the  objection  which  we  nave 
stated  is  destitute  of  foundation.  It  must  follow  also  as  a  neces- 
sary consequence  thnt  the  nebular  hypothesis  is  utterly  incom- 
patible with  the  very  system  to  the  support  of  which  a  false 
philosophy  has  attempted  to  pervert  it.  Moreover,  if  the  power 
of  the  lieity  is  manifested  in  accordance  with  a  uniform  system— 
a  *' law  of  nature" — in  sustaining  and  governing  the  material 
universe,  -why  should  it  be  regarded  as  derogating  from  his  per- 
fections to  suppose  the  same  power  to  have  been  exerted  in  a 
similar  way  in  the  process  of  its  formation  ? 

*  On  the  Dirine  Govemment,  B.  II.,  chap,  i,  lec  1. 
f  Pout^coulant. 
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But  some  writers,  among  whom  we  may  mention  in  particular 
16  author  of  the  "Vestiges,"  have  attempted  to  connect  the 
ebular  hypothesis  with  the  Lamarckian  theory  of  development. 
iach  of  these  hypotheses,  however,  is  complete  in  itself.  The 
rguments  which  lie  against  the  latter  have  no  logical  bearing 
rhatever  against  the  former.  It  is  not  necessary  to  our  purpose 
herefore  to  discuss  the  Lamarckian  theory ;  this  hns  been  ably 
lone  by  Miller,  in  his  "Footprints  of  the  Creator;"  Buchanan,  in 
lis  "  Modern  Atheism ;"  and  by  other  distinguished  writers  on 
)oth  sides  of  the  Atlantic.  We  have  no  hesitation,  however,  in 
iffirming  that  its  complete  refutation  leaves  the  nebular  hypothe- 
08  untouched,  and  tnat  the  demonstration  of  the  latter  would 
ifibrd  no  evidence  of  the  truth  of  the  former.  To  regard  them 
IS  interlinked,  dependent,  and  essential  parts  of  a  great  atheistic 
scheme,  is  to  mistake  entirely  their  mutual  relationship. 

The  foregoing  are,  we  believe,  the  most  weighty  objections  that 
have  been  urged  against  the  nebular  hypothesis.  The  first,  or 
that  derived  from  the  retrograde  motions  of  the  satellites  of 
Uranus,  has  doubtless  the  greatest  force;  the  most  eminent 
astronomers,  however,  have  not  deemed  it  insuperable. 

But  if  we  admitj  in  general,  the  truth  of  the  nebular  hypothe- 
sis, the  question  still  remains  whether  the  special  form  of  it  pro- 
posed by  Laplace  is  that  which  obtained  in  the  formation  of  our 
rvstcm,  or  whether  certain  modifications  ought  not  to  be  admitted. 
Did  the  chaotic  matter,  for  instance,  advance  with  regularity 
through  all  the  stages  of  condensation,  or  were  its  contractions 
Budden  and  violent?  The  former  supposition,  which  is  that  of 
Laplace,  has  been  generally  adopted  by  writers  on  the  subject; 
but  the  latter,  as  has  been  remarked  by  Professor  Nichol,  seems 
more  in  harmony  with  the  known  operations  of  nature  around 
as.  When  gases  pass  to  the  liquid  form  it  is  not  generally  by 
padual  condensation :  on  the  other  hand,  such  changes  are 
characterized  by  rapid  and  energetic  action.  The  same  is  true, 
at  least  in  some  cases,  when  bodies  pass  from  a  liquid  to  a  solid 
state. 

It  will  be  seen,  wc  think,  from  the  foregoing  discussion,  that 
the  confirmation  of  the  nebular  hypothesis  would  tend  to  reduce 
the  apparently  isolated  phenomena  of  the  solar  system  to  the 
domain  of  law,  and  show  that,  in  a  cosmical  point  of  view,  the 
material  world,  in  each  of  its  diversified  operations,  exhibits  a 
uniformity  of  action^  adapted  to  develop  our  intellectual  powers, 
and  direct  our  thoughts  to  the  great  First  Cause — the  ever- 
present,  all-sustaining  Governor  of  the  Universe. 

Bloomiogtoo,  TnHlanii,  1860. 
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Abt.  XVT. —  On  a  new  Theory  of  Light,  prmoeed  by  John  if^mit^ 
J/.A. ;  by  Ogden  N.  Rood,  Professor  of  Chemistry  ia  Imj 

University. 

Several  montbg  ago,  when  attempting,  by  means  of  a  tctoIt- 
ing  disc,  to  measure  tEe  time  occupied  by  the  explosion  of  Etnill 
charges  of  gunpowder,  tte  following  observation  was  made: 
The  flame  of  a  burning-fluid  lamp  was  viewed  through  a  rotating 
disc  provided  with  four  radial  shta,  and  it  was  found  tliat  a  ce^ 
tain  rapidity  of  rotation  caused  the  lower  part  of  the  flame  to 
assume  a  green  hue,  while  by  a  diminished  rate  the  whole  flame 
was  colored  deep  purplish  red ;  a  lower  rate  gave  a  violet  tin^ 
alternating  with  pure  white. 

It  was  evident  that  these  appearances  depended  much  on  the 
state  of  the  eye,  for  they  often  could  be  perceived  only  after  it 
had  become  a  little  fatigued  by  the  blinding  effect  consequent oa 
the  comparatively  slow  succession  of  the  impressions  of  light; 
in  addition  to  this,  I  found  that  my  colleague,  Prof.  Vinoen^ 
though  recognizing  the  green  tint,  was  unable  to  perceive  the 
red  hue,  with  which  my  eyes  at  that  very  moment  were  dazzled. 

I  considered  these  appearances,  therefore,  as  auhjective,  and  laid 
the  matter  aside  for  future  experiment.  As,  however,  similar 
phenomena  have  been  observed  in  England,  and  have  been 
thought  to  have  not  only  an  objective  existence,  but  to  be  worthy 
materials  on  which  to  build  a  new  theory  of  light,  it  may  not  M 
amiss  to  enter  into  a  slight  examination  of  their  nature. 

In  Mr.  Smith's  experiments,  of  which  I  have  been  able  to 
obtain  only  the  account  given  in  the  March  number  of  this 
Journal,  bright  white  light  is  allowed  to  act  on  the  eye  during  a 
certain  fraction  of  a  second ;  it  is  succeeded  by  shadow  or  dark- 
ness, which  lasts  also  during  a  certain  short  interval  of  timc^ 
■when  the  operation  is  repeated  anew,  rSic 

This  pulsation  of  light  and  shade  the  author  effects  in  a  variety 
of  ways:  the  result  is  color— a  yellowish  green,  purple,  pin^ 
&C.  Fechner,  to  whom  we  are  indebted  for  extensive  researches 
on  sight,  several  years  ago  observed  that  white  discs  having 
black  spiral  figures  painted  on  them,  when  set 
in  rotation  exhibited  colors  which  he  consid- 
ered subjective.* 

That  these  colors  are  really  subjective,  the 
following  simple  experiment  may  serve  to 
show:  A  blackened  disc  nine  inches  in, 
diameter,  was  cut  with  four  slits  of  the  shape 
seen  in  the  wood  cut;  the  width  of  the  slits 
at  the  circumference  was  y'j  of  an  inch ;  the 
disc  was  made  to  rotate  before  a  bright  cloud, 
*  Pogg.  Ann.  ToL  iW,  p.  HI. 


t  wnite  aiscs  naving 
it  1. 
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of  ten  Tevolutions  per  second  caused  the  cload  in  a  short 
•  appear  of  a  deep  red  color,  having  in  it  a  tinge  of  pur- 
according  to  Mr.  Smith,  the  disc  transmitted  pink  li^ht; 
DOW  viewed  through  a  plate  of  orange-tinted  glass.  Jrre- 
:xperiment  with  a  small  telescope  provided  with  a  microm- 
id  a  flint  glass  prism,  had  shown  that  this  orange  colored 
eadily  transmitted  the  red,  orange,  yellow,  and  a  portion 
green,  but  that  it  was  opaque  to  the  blue  and  violet  rays; 
Wierefore  fairly  to  be  expected  that  if  the  disc  was  really 
lilting  red  light,  the  plate  of  glass  would  do  the  same.  The 
was  different ;  through  the  glass  the  disc  appeared  of  a 
greenish-blue  color.  This  experiment  is  very  easy  to 
and  the  effect  is  brilliant. 

es  of  glass  of  other  tints  were  now  employed ;  the  results 
^en  below. 

Medium.  Tints  of  the  Disc 


ellow  glass, 
rpeen      " 
ted         <" 


Violet, 

Green,  neutral,  or  faint  red. 

Red,  neutral,  or  faint  green. 


the  green  glass  was  nearly  opaque  to  red  rays,  the  effect 
nae  ought  to  have  been  darkness.  It  is  evident  by  an  in- 
3n  of  this  table  that  the  disc  really  transmitted  white,  and 
5d  light,  which  becoming  colored  by  its  passage  through 
ates  of  glass,  induced  in  the  retina,  from  time  to  time,  the 
ion  of  the  complementary  tint,  more  or  less  mingled  with 
iginal  impression. 

j^ing  now  shown  that,  contrary  to  Mr.  Smith's  supposition, 
{ht  transmitted  by  the  revolving  disc  is  really  white,  let  us 
I  some  of  its  effects  on  the  eye. 

'  this  purpose  I  caused  perforated  discs  to  revolve  at  uniform 
by  means  of  clock- worlc ;  the  arrangement  being  similar  to 
anployed  by  Plateau.  A  blackened  disc  five  inches  in 
iter  and  perforated  with  four  slits  7°  12'  in  the  width  was 
rotation,  and  the  bright  sky  viewed  through  it;  the  eye 
5  observer  being  immediately  behind  the  disc.  With  a 
f  Hi  revolutions  per  second,  the  appearance  2. 

)  window  was  as  in  fig.  2 ;  a  central  spot  was 
d  bluish-green,  the  rest  of  the  field  was  pur- 
rreddish  purple,  according  to  the  state  of  the 
fHie  green  spot  remained  always  in  the  axis 
ioD|  and  moved  with  each  change  of  it.  With 
useption  of  fluctuations  in  the  outline  of  the 
this  appearance  remained  tolerably  constant, 
ig  as  the  rate  of  revolution  continued  the 

The  spot  or  shadow  was  fringed  with  a  narrow,  faint 
x>rder,  indicated  by  the  dotted  line. 


© 
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Upon  increasing  the  rate  of  revolution,  the  bluish- 
green  spot  expanded  into  an  irregularly  shaped 
ring,  and  continued  to  expand,  filling  the  field,  till 
the  rate  had  become  as  lii^h  as  15  rotations  per 
second,  when  often  the  field  for  an  instant  became 
of  a  greenish  tint  which  was  succeeded  by  a  bluish 
tint ;  upon  increasing  the  speed  this  also  vanished. 
Still  higher  rates  cease  to  produce  any  of  these  pe- 
culiar elfects  on  the  eye. 

Upon  slowly  reducing  the  rate  to  9  revolutions  per  second, 
the  green  spot  contracted  in  dimensions,  and  assumed  a  yelloir 
tint,  while  the  field  often  became  at  the  same  time  tinted  deep 
crimson.  With  a  rate  slill  lower,  the  appearance  of  the  field  is  ■; 
variable  and  the  tints  flickering;  it  assumes  sometimes  a  purpl^i 
a  yellow,  or  a  yellowish  green  tint, 

"This  experiment  I  repeated  a  great  number  of  times,  with  tbe 
same  general  result^  ana  though  it  sometimes  happened  that  the 
eye  became  insensible  to  these  colors,  from  repetition,  momentary 
rest  in  darkness  restored  this  power  for  a  short  time.  Thus  it 
occurred  that  the  tints  were  sometimes  seen  with  great  dtstiact- 
ness,  while  at  others  they  could  hardly  be  distinguished. 

Upon  a  dark  cloudy  day  to  produce  tJiese  effects  it  was  found 
necessary  to  increase  the  width  of  the  slits  to  20° ;  from  whence 
it  was  manifest  that  lack  of  intensity  in  the  light  might  be  mode 
up  by  its  longer  duration. 

It  would  appear  then,  from  these  experiments,  that  light  from 
a  bright  cloud,  if  allowed  to  act  on  the  eye  repeatedly  during 
from  yj J  to  tIi  of  a  second,  developes  subjective  colors ;  that, 
however,  the  development  of  the  subjective  tint  is  dependent 
not  so  much  on  the  length  of  time  which  the  eye  is  exposed,  as 
upon  the  interval  of  rest  or  shade  which  follows  each  exposure, 
may  be  shown  in  the  following  manner:  In  the  experiraenl 
whure  with  llj-  revolutions  a  reddish  purple  was  produced,  ths 
exposure  lasted  jjj  of  a  second;  the  interval  of  rest  or  shada 
was  i'j  of  a  second;  now  a  disc  wiis  cut  similar  to  fig.  1,  but 
having  eight  slits,  each  7°  12'  in  width,  when  it  was  found  that 
5-5  instead  of  ll'o  revolutions  per  second  produced  the  purplish- 
red  tint;  here  the  exposure  was  twice'as  long,  but  the  interval 
of  rest  or  shade  nearly  the  same.  With  sixteen  slits,  2/^  revolu- 
tions produced  the  same  tint,  the  exposure  being  of  course  four 
times  as  long,  but  the  interval  of  rest  nearly  the  same.  Deter- 
minations of  the  length  of  this  interval  are  given  below : — 
Lfnglh  of  iht  inltrvaU  of  thadi  required  for  Ike  prodattioa  of 

Blue, jip  see 

Purplish-red, -^    " 

To  ascertain  exactly  what  portions  of  these  intervals  elapse 
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before  these  tinto  make  their  appearance,  or  how  long  the  tiDts 
are  actually  seen  by  the  eye,  is  another  matter,  and  would  no 
doubt  require  anelaborateaerieaofexperimenLi,  though  it  would 
■eetn  probable  that  at  leaat  half  of  the  time  of  the  above  given 
intervals  passes  before  the  subjective  color  makes  its  appearance. 
The  table  does  not  apply  to  the  axial  portion  of  the  retina, 
irhich  is  almofit  always  diSerently  affected.  That  the  change  in 
nsceptibility  in  the  retina  is  progressive  outwards,  is  shown  by 
the  gradual  expansion  of  the  green  ring ;  that  it  varies  from 
second  to  second,  is  seen  in  the  ductuations  of  the  outline  of 
this  ring. 

The  occurrence  and  sequence  of  these  subjective  colors  may 
easily  be  explained  by  supposing  that  during  the  interval  of 
rest  or  shadow  the  action  of  the  yellow  roya  diminishes  more 
rapidly  than  that  of  the  red,  the  red  more  rapidly  a^ain  than 
that  of  the  blue.  If  this  takes  place  as  indicated  by  the  curves 
helow,  it  is  easy  to  understand  tne  production  of  the  tints,  for  if 
4.  the  moment  after  the  blue 

has  been  developed  white 
light  be  again  presented  to 
the  eye,  it  is  evident  that 
neither  purple  nor  red  will 
be  seen,  sufiBcient  time  not 
having  been  allowed  for  their 
production. 

The  same  reasoning  applies 
to  the  axial  portion  of  tbe 
retina,  which,  owing  to  its 
greater  sensibility  to  such  impressions  of  light,  requires  a  some- 
what longer  interval  of  rest  before  the  reaction  occurs. 

If  the  impression  be  too  strong,  that  is,  if  the  light  be  too 
bright  or  the  eye  too  long  exposed  to  it,  these  peculiar  effects 
are  not  observed,  and  during  such  short  iDtervata  of  rest  as  ^, 
or  ^,  of  a  second  the  white  clouds  seen  through  the  discs  suffer 
DO  change  in  tint;  but  if  a  blackened  disc 
twelve  inches  in  diameter  be  cut  as  seen  in 
the  figure,  with  an  aperture  of  30°,  and  made 
to  rotate  before  a  white  cloud  at  a  rate  of  i 
only  one  revolution  per  second,  the  eye/ 
placed  as  near  it  as  possible,  will  most  dis- 1 
tinctly  see,  in  the  interval  of  darkness,  an  \ 
image  of  the  sky,  of  a  bluish-green  tint 
"Whence  it  follows  that  an  exposure  of  the 
eye  to  white  light  lasting  y'j  of  a  second, 
induces  in  it  for  a  considerably  longer  time  the  sensation  of  thia 
color. 
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In  general  these  experiments  seem  to  point  out  that  afler  mo 
mentary  exposure  to  white  light  subjective  colors  are  induced  in 
the  eye,  whose  tint  and  durntiou  are  dependent  on  the  Btrengtb 
of  the  impression  received,  as  well  as  upon  the  length  of  time 
allowed  for  rest;  these  sensations  of  color  apparently  bavinff  a 
relation  to  the  colors  observed  after  looking  at  the  sun,  siniiiai 
to  that  which  a  temporary  disorder  bears  to  a  chronic  affection, 

Troy  Uiiivereitj,  March  20, 1860. 


Art.  XVU.—On  the  Meteor  of  November  15th,  1859 ;   by  Pro£ 

H.  A.  Newton,  Yale  College. 

• 

Ix  the  forenoon  of  November  15th,  1859,  about  half-past  nine 
o'clock,  a  meteor  or  meteorite  was  seen  to  descend  towards  the 
earth  by  many  persons  at  widely  different  places.  Throughoat 
the  southern  part  of  New  Jersey  a  tremendous  explosion  wai 
heard  immediately  after  its  appearance.  Mr.  Benjamin  V.  Marsh 
of  Philadelphia  has  published  in  the  Journal  of  the  Franklin  In- 
stitute, a  very  valuable  collection  of  statements  of  persons  who 
saw  it  from  various  positions,  from  Newburyport,  Mass.,  to  Pe- 
tersburg, Va.  In  the  January  and  March  numbers  of  this  Joa^ 
nal  Prof.  Loomis  has  also  given  a  selection  from  the  accounts 
of  several  persons  who  were  so  fortunate  as  to  witness  it. 

The  physical  circumstances  attending  its  passage  through  the 
atmosphere,  its  explosion,  and  its  entire  or  partial  combustion  are 
of  interest  and  the  accounts  referred  to  are  of  great  value  in 
studying  them.  My  present  purpose,  however,  is  to  determine  as 
accurately  as  possible  the  paili  and  velocity  of  the  meteorite.  The 
result  of  my  investigation  has  been  to  establish  almost  beyond 
a  doubt  the  conclusion,  that  this  body  urns  not  a  member  of  lA< 
solar  system  hut  came  to  us  from  the  steUar  regions. 

In  several  instances  have  the  paths  of  meteors  or  shootinff 
stars  been  determined  and  velocities  been  computed  which  would 
necessitate  with  respect  to  them  the  same  conclusion.  But  in 
general  the  data  are  so  vague  that  the  result  lacks  the  certainty 
which  is  afforded  by  the  meteor  of  November.  This  is  espe- 
cially true  of  the  velocities  given  by  M.  Petit  of  Toulouse.  In 
not  a  single  instance  have  the  results  given  by  him  seemed  lo 
me  worthy  of  confidence.  I  have  thougnt,  therefore,  that  a  care- 
ful discussion  of  this  meteor  was  desirable. 

The  observations  from  Alexandria,  Va.,  and  New  HAven,  Ct, 
seem  for  several  reasons  the  best  for  determining  its  path  through 
the  atmosphere.  Mr.  Marsh  quotes  the  following  from  a  letter 
of  Mr.  Caleb  S.  Hallowell  of  Alexandria. 

'^  Abram  Martin,  a  student  particularly  well  Qualified  for  such 
observations,  was  fortunately,  standing  perfecUy  still  with  the 
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meteorite  in  full  view  during  its  entire  visibility,  and  he  seems 
to  have  completely  daguereotyped  its  path  and  appearance  on  his 
miad.  By  my  direction  be  made  at  the  time  a  careful  note  of 
the  spot  where  it  fell,  and  as  to  the  point  in  the  heavens  from 
whenoe  it  originated,  he,  on  two  independent  and  distinct  occa* 
rions  pointed  the  telescope  of  the  theodolite  very  nearly  to  the 
same  spot,  as  given  below. 


AmwiTDt  altitude  at  moment  of  appearance, 

Aamuth,  -  « 

Apparent  altitude  at  moment  of  disappearance,  behind 

laamth,  u  »  u 


litoha'B. 
N.  88  £. 

N.  77  E. 


2nd  o'  I'o. 

N-  85  £. 

10® 
N.  76  E. 


89f° 
N.  84  K 

lOjo 
N.7tf^E. 


The  time  of  flight  was  estimated  at  two  seconds.  The  deter- 
sunation  of  the  point  from  which  it  originated  was  made  some 
weeks  after  the  Idth  of  November. 

In  New  Haven  it  was  seen  by  Judge  W.  W.  Boardman,  who 
was  standing  at  the  time  in  the  west  door  of  the  Exchange 
Boilding,  Church  Street.  He  was  conversing  with  a  friend,  and 
looking  S.E.,  when  his  attention  was  caught  by  the  meteor  down 
the  street. 

It  shot  obliquely  down  across  the  street  and  disappeared  be- 
Bind  the  cupola  of  the  Catholic  church,  which  is  700  or  800  feet 
difltant  The  course  of  the  street  is  about  S.  29^  W.  He  says 
it  must  have  been  seen  as  far  east  as  the  line  of  the  street.  Mr. 
R  C.  Herrick,  from  conversation  with  Judge  Boardman  some 
days  after  the  meteor  was  seen,  concluded  that  the  most  probable 
angle  of  its  path  with  the  vertical  wa*'  33°,  though  it  might  vary 
from  this  several  degrees.  This  inclination  was  obtained,  first 
by  calculation  from  the  apparent  altitude  at  the  moment  of  ap- 
pearance, and  second,  by  holding  up  a  rod  at  the  inclination 
which  Jud^e  Boardman  said  equalled  that  of  the  meteor^s  path 
and  measunng  this  inclination.  The  perpendicular  lines  of  the 
buildings  would  help  to  impress  on  his  mind  the  direction.  The 
point  of  disappearance  was,  in  azimuih  S.  35°  3-4'  W.,  at  an  alti- 
tude of  about  6°.  The  time  of  flight  was  estimated  as  one  second, 
or  between  one  and  two  seconds. 

The  position  of  Judpre  Boardman  was  N.  lat.  41°  18'  18", 
W.  long.  72°  55'  10".  That  of  Alexandria  is  N.  lat.  38°  49', 
W.  long.  77°  4'.  There  are  indications  which  go  to  show  that 
the  path  of  the  meteor  was  not  a  straight  line,  especially  near  its 
lower  extremity.  But  the  part  seen  by  Judge  boardman  must 
have  been  very  nearly  straight,  and  may  be  so  considered  with- 
out serious  error.  The  plane  passing  through  New  Haven,  and 
the  point  of  the  heavens  S.  35  34'  W.,  altitude  6°,  and  making 
there  an  angle  of  33°  with  the  vertical,  meets  the  plane  pnss- 
ing  through  Alexandria  and  the  two  points  given  m  the  last 
colomn  of  the  table  of  Mr.  Hallowell  in  a  straight  line,  which 
I  shsJl  consider  the  path  of  the  meteor.    This  line  cuts  the  earth 
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in  W.  long.  75^  10'  80",  and  N.  lat.  39**  18',  a  place  a  mile  north 
of  False  Egg  Island  Point,  just  on  the  eastern  shore  of  Delaware 
Bay.  The  azimuth  of  the  point  from  which  the  meteor  would 
approach  the  earth,  at  that  place,  was  N.  88^  55'  E.,  and  the  aid- 
tude  was  49°  35'. 

Observations  at  New  York,  and  also  in  the  neighborhood  of 
Dennisville,  N.  J.,  prove  that  the  azimuths  of  the  points  of  dis- 
appearance at  each  station  are  quite  exact.  The  only  important 
question  is,  whether  the  inclinations  reported  are  reliable.  To 
test  their  general  accuracy,  I  have  collected  such  other  observa- 
tions as  seem  at  all  reliable,  and  can  be  compared  with  them. 

The  inclination  of  33°,  at  New  Haven,  is  confirmed  by  obser-  . 
vers  at  Salem,  Mass.,  Waterburv,  Ct.,  New  York  city  and  New- 
ark, N.  J.  These  places  were  all  N.E.  of  the  meteor  and  nearly 
in  the  same  azimuth  as  New  Haven.  In  the  third  column  of 
the  table  below,  is  given  the  reported  inclination,  and  in  ihe 
fourth,  the  angle  at  which  the  path  above  assigned  to  the  meteor 
would  be  seen  to  be  inclined  to  the  vertical  circle  at  the  horizon. 


1 

PlHce 

Obs'Tveil 
inclin. 

40° 

Calculated 
inclination 

Obs.  -  cal. 

Cul.-obs. 

Obverren. 

Salem, 

81°  21' 

80  89' 

Francis  F.  Wallia. 

2 

Waterbury, 

80 

84 

4« 

Wilder  Smith. 

8 

New  York, 

10 

85    27 

25    27' 

Mr.  Ooald. 

4 

tt             a 

20 

85    27 

16    27 

Mr.  Latham. 

5 

M                  M 

86 

85    27 

27 

J.  P.  Pirrson. 

6 

<(                u 

45 

86    27 

9    88 

Mr.  Bradley, 

7 

Newark, 

45 

86    88 

8    27 

Henry  J.  Millii. 

The  observations  that  appear  to  me  from  the  circumstances  of 
the  observer  most  worthy  of  confidence  next  to  that  at  New  Ha- 
ven are  taken  in  order,  the  fifth,  the  second,  and  the  seventh. 
These  in  fact  agree  best  with  the  New  Haven  inclination.  The 
third  I  feel  disposed  to  leave  out  of  consideration.  Perhaps  the 
fourth  should  be  likewise  discarded.  The  numbers  in  the  fourth 
column,  refer  to  the  horizon,  the  third  in  general  to  points  above 
it.  They  are  not  therefore  exactly  comparable.  The  numbers  in 
the  fifth  and  sixth  columns  appear  large,  but  if  we  consider  only 
those  observations  that  appear  worthy  of  confidence;  I  think  the 
accordance  is  as  great  as  can  usually  be  expected  for  a  daylight 
meteor.  The  probable  error  would  be  quite  small.  The  errors 
are  pretty  nearly  the  same  in  excess  as  in  deficiency.  The  as- 
sumed angle  of  inclination  therefore  cannot  be  £ir  from  the 
truth. 

The  inclination  of  the  meteor's  path  as  actually  seen  at  Alex- 
andria, must  have  been  nearly  the  same  as  that  resulting  from 
the  mean  of  the  observations  reported  by  Mr.  Hallowell.  The 
arc  passing  through  the  two  given  positions  is  at  the  horizon 
inclined  11°  34'  to  the  vertical.  The  meteor  was  seen  bv  throe 
persons  at  Washington,  two  of  whom  say  it  descended  vertically. 
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The  third  says  it  apparently  descended  to  the  ground  a  little 
north  of  the  point  of  its  first  appearance. 

The  computed  trajectory  would  be  seen  at  Washington  in- 
clined 9°  30'  to  the  vertical  circle. 

Mr.  Nickerson,  four  miles  west  of  Dover,  says  the  column  of 
smoke  was  nearly  or  quite  vertical. 

Mrs.  Cowgill,  six  or  seven  miles  west  of  Dover,  says  that  if 
it  varied  at  all  from  the  vertical,  it  disappeared  to  the  north  of 
the  point  where  it  was  first  seen. 

The  inclinations  at  these  two  places  of  the  computed  trajec- 
tory, and  the  vertical,  are  7°  and  6^°  respectively. 

A  line  but  little  inclined  to  the  vertical  would  be  easily  con- 
ndered  strictly  vertical.  But  one  would  not  readily  mistake  the 
direction  of  inclination.  For  my  present  purpose,  moreover,  an 
error  of  several  degrees  in  the  inclination  at  Alexandria  would 
be  of  little  importance. 

The  length  of  the  visible  track  of  the  meteor  is  the  next  thing 
to  be  computed.  Judge  Boardman  is  confident  that  he  saw  it  as 
iar  east  as  the  line  of  Church  street.  It  was  probably  visible 
sometime  before  he  saw  it.  If  S.  29°  W.  be  a^^sumed  as  the  di- 
rection in  which  it  was  first  seen  we  have  a  visible  arc  of  about 
12*,  corresponding  on  the  real  line  of  the  meteor  to  a  distance 
of  36,  or  more  exactly  35*91  miles.  The  motion  was  nearly  at 
right  angles  to  the  line  of  vision.  One  extremity  of  this  line  was 
in  N.  lat.  39°  13'  33",  W.  long.  74°  24'  at  an  altitude  of  49i 
miles.  The  other  extremity  was  in  N.  lat.  39°  13'  15",  and 
W.  long.  74°  49'  40",  at  an  altitude  of  about  22  miles.  After 
the  meteor  disappeared  to  Judge  Boardman,  it  must  have  passed 
several  miles  before  it  exploded  and  vanished.  Many  accounts 
agree  in  this,  that  it  disappeared  above  the  horizon.  Some  say 
it  burst  into  fragments,  each  leaving  behind  a  train  of  light. 
At  Tuckerton,  N.  J.,  it  disappeared  at  10°  altitude.  Other  ac- 
counts make  me  think  this  not  far  from  the  truth.  This  would 
make  \i  explode  at  an  altitude  of  a  little  less  than  2°,  as  seen 
from  New  Haven.  It  would  add  5°  to  the  12°  of  the  visible  arc 
and  about  14  miles  to  the  track  of  the  meteor,  making  it  in  all, 
about  50  miles  long  from  the  point  assumed,  as  that  first  seen  by 
Judge  Boardman. 

Prof.  Loomis,  from  the  reports  of  several  persons  who  saw  the 
meteor  in  New  York  city,  says,  "  the  length  of  its  visible  path, 
was  variously  estimated  from  15°  to  25°.  The  entire  period  of 
its  visibility  did  not  exceed  one  or  two  seconds."  By  most  of 
these  observers,  both  the  upper  and  lower  portions  of  the  mete- 
or's path  were  probably  not  seen.  At  first  it  would  not  attract 
attention  and  it  usually  disappeared  behind  buildings.  They 
probably  saw  in  the  average  nearly  the  same  amount  of  the  me- 
teor's path  as  Judge  Boarclman.  This  at  New  York  city,  sub- 
tends an  arc  of  about  18°. 
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The  meteor  was  no  doubt  seen  at  Alexandria  mncli  sooner    f 
than  at  New  Haven.     I  am  inclined  to  think  that  the  reported    \ 
altitude  or  its  first  appearance  is  less  correct  than  the  incliaft-    i 
tion.    Taken  strictly,  the  visible  arc  corresponds  to  a  distance  of 
622  miles  on  the  meteor^s  path.     But  a  change  oF  one  degree  in    I 
the  place  of  first  appearance  might  diminish  this  nearly  80  miles.    ] 
When  first  seen  at  New  Haven,  it  had  an  altitude  of  17®  25'  at    | 
Alexandria.    If  the  altitudes  had  been  estimated,  and  not  meas-    i 
ured,  the  17®  25'  mi^ht  be  considered  40°.    But  the  method  em-    \ 
ployed,  that  of  directing  an  instrument  to  that  point  in  the  hea7-    ! 
ens,  seems  well  fitted  to  give  tolerably  correct  resulta    Though    '■ 
we  cannot  determine  the  distance  passed  over  by  the  meteor    < 
while  in  view,  yet  it  is  evident  that  Mr.  Martin  saw  it  mack 
sooner  than  Judge  Boardman.     If  we  were  to  allow  an  error  of 
15°  in  the  place  of  first  appearance,  the  length  of  the  visible 
path  of  the  meteor  would  be  at  the  least  90'8  miles.    If  in  addi- 
tion, an  error  of  5°  be  allowed  in  the  direction  of  the  meteor's 
path,  the  length  would  not  be  less  than  70  miles.    If  even  the 
meteor's  path  was  10°,  and  the  place  of  first  appearance  15°  in 
error,  the  visible  path  would  be  57  miles. 

These  last  errors  seem  very  much  greater  than  can  be  allowed. 
Mr.  Hallowell  says,  "I  cannot  believe  the  body  could  possibly 
have  had  a  less  altitude  than  85°  at  the  time  it  was  first  seen.^ 
Ten  degrees  change  in  the  direction  of  the  meteor's  path  would 
carry  it  about  8°  towards  the  vertical  as  seen  from  New  Haven 
and  New  York  city,  a  change  which  I  think  the  observations 
would  hardly  allow. 

The  Washington  observers,  to  some  extent  confirm  the  Alex- 
andria observation.  One  says  it  appeared  first  at  an  elevation  of 
50°.  Dr.  Mackiesays  that  the  meteor  had  a  luminous  train  ex-' 
tending  vertically  i5°  to  20°.  When  first  seen,  its  base  was 
about  30°  from  the  horizon.  The  point  where  it  was  first  seen, 
bv  Judge  Boardman,  would  have,  at  Washington,  an  altitude  of 
17°  40'. 

Hhe  time  of  ^////i^  is  the  most  difficult  element  to  determine. 
My  purpose  is  not  to  compute  the  actual  velocity.  I  wish  rather 
to  prove  that  it  was  much  more  than  21  miles  per  second,  when 
the  body  entered  the  atmosphere. 

Judge  Boardman  estimates  the  time  at  one  second,  and  says 
that  it  could  not  have  been  as  great  as  two  seconds.  He  estima- 
ted it,  by  supposing  a  body  to  pass  with  the  same  velocity  over 
a  similar  distance,  and  notinor  the  interval.  The  person  to  whom 
he  was  speaking,  was  not  able  to  get  a  view  of  tne  meteor.  The 
most  probable  velocity  from  this  observation,  would  be  36  miles: 
the  least  velocity  over  18  miles  a  second.  The  New  York  city 
observers,  reported  by  Prof.  Loomis,  saw  about  the  same  amount 
of  the  meteor's  path,  as  Judge  Boardman.  "  The  entire  period  of 
visibility  did  not  exceed  one  or  two  seconds."    The  velocity  then 
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would  be  not  less  tban  18  miles  a  second,  and  probably  it  was 
much  greater. 

llr.  Mills  estimated  tbe  time  at  two  seconds.  The  arc  passed 
over  seems  to  have  been  15°  or  20°.  This  would  give  a  velocity 
oC  about  18  miles  a  second,  if  his  estimate  of  time  is  correct. 

Dr.  Mackie  of  Washington,  says:  ^^It  was  perhaps  two  sec- 
onds in  view,  for  I  had  time,  after  seeing  it  first,  to  grasp  my 
companion's  arm,  and  point  to  it,  before  it  disappeared."  The 
altitude  of  its  iSrst  appearance  being  estimated,  and  not  meas- 
ured, the  velocity  cannot  be  easily  determined  from  this  obser- 
vation. But  considering  how  liable  an  observer  is  to  over-esti- 
mate the  time  of  flight,  1  think  the  velocity,  so  far  as  indicated 
by  his  observation,  is  mudi  greater  than  20  miles  a  second. 

The  time  of  flight  at  Alexandria  was  estimatt^d  nearly  in  the 
lame  manner  as  at  New  Haven.  The  velocity  which  is  indicated 
by  this  observation  depencis  on  the  amount  of  error  we  can  allow 
in  the  determination  of  the  point  of  first  appearance.  Taken 
strictly,  we  have  a  velocity  of  260  miles  a  second.  Though 
1  should  not  be  unwilling  to  admit  such  a  velocity,  if  we  had 
valid  proof  of  it,  yet  the  present  observation  cannot  be  consid- 
ered as  furnishing  it  Allowing  a  possible  error  as  great  as  men- 
tioned (p.  190)  we  have  a  velocity  of  45,  or  85,  or  28^  miles  per 
ieoond.  Only  one  person,  that  I  am  aware  of,  gives  a  period  of 
time  exceeding  two  seconds.  Mr.  Wallis  of  Salem,  Mass.,  says 
it  was  in  sight  from  five  to  eight  seconds. 

Besides  these  specific  estimates  of  time,  we  have  other  reasons 
of  greater  or  less  weight  for  calling  it  very  short 

Mr.  Marsh  in  his  paper  argues  with  great  reason,  that  '^  the 
extreme  shortness  of  the  time  occupied  in  its  flight  is  proved, 
sot  merely  by  the  estimates  of  several  observers,  but  by  the  fiiiU 
ure  of  people  in  the  vicinity  of  the  explosion  to  distinguish  the 
source  of  the  sudden  flash  of  light  seen  by  them,  and  by  the  im- 
presiion  of  even  the  most  distant  observers,  that  it  fell  very  near 
to  them."    The  latter  reason,  especially,  has  much  weight 

The  light  is  always  called  a  '*  flash  of  light,"  by  some  a  sudden 
or  ineiantaneoxxs  flash. 

A  large  number  of  observers  state  that  they  were  unable  to 
call  the  attention  of  those  standing  by  them  to  the  meteor.  It 
seems  that  only  those  looking  towards  that  part  of  the  heavens, 
saw  it 

In  a  letter  dated  June  13th,  Mr.  Marsh  sayH,  '*  all  I  have  since 
heard  from  parties  I  have  conversed  with  tends  to  confirm  the 
shortest  estimates,  the  impression  generally  being  that  it  was  in- 
stantaneous or  nearly  so." 

In  reasoning  from  these  data,  two  considerations  should  be 
kept  in  mind. 

Ist  The  natural  tendency  is  to  make  the  time  of  flight  too 
great,  and  hence  the  velocity,  too  small. 
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2nd.  From  the  moment  the  meteor  entered  the  atmosphere,  it 
would  lose  velocity.  The  resistance  which  the  air  offers  to  ao 
rapid  a  motion,  is  enormous.  If  meteorites  be  admitted  to  come 
in  general  from  meteors,  it  may  be  added  that  they  rarely  enter 
the  ground  more  than  two  or  three  feet.  They  do  not  stnke  the 
earth  with  a  velocity  at  all  comparable  to  that  which  meteors  an 
known  to  have,  in  the  higher  regions.  They  lose  almost  all  their  " 
velocity  in  passing  through  the  atmosphere. 

A  careful  examination  of  all  these  observations  leads  me  to 
believe  that  the  actual  velocity  was  as  great  as  36  miles  a  second. 
If  we  consider  the  resistance  of  the  air,  and  then  make  as  lam 
an  allowance  for  errors  of  observation  as  can  reasonably  be 
made,  it  seems  almost  impossible  that  it  could  have  entered  the  \ 
atmosphere  with  a  velocity  less  than  twenty-one  miles.    The 
parts  of  the  earth  directly  under  the  meteor,  were  by  the  earths 
motion  in  its  orbit,  and  on  its  axis,  moving  in  a  line  inclined 
89**  31'  to  the  path  of  the  meteor,  with  the  velocity  "of  19*023 
miles.    If  the  velocity  of  the  meteor  in  this  path  was  21,  its  ve- 
locity relative  to  the  sun  would  then  be  a  little  more  than  28J   ] 
miles.    If  the  meteor  had  been  moving  in  a  parabolic  orbit   ] 
around  the  sun,  it  would  have  had  from  tne  combined  action  of  . 
the  earth  and  sun,  a  velocity  of  27*9  miles  a  second.     If,  there- 
fore, as  I  think,  can  hardly  be  doubted,  the  meteor  entered  the 
atmosphere  with  a  velocity  not  less  than  21  miles,  it  must  have 
been  moving  in  a  hyperbolic  orbit. 

We  have  been  accustomed  to  consider  the  solar  system  as  filled 
with  small  planetoids,  millions  of  which,  each  day,  come  into  the 
atmosphere,  and  are  burnt  up,  causing  the  shooting  stars.  Nov 
we  find  that  we  must,  in  all  probability,  add  one,  and  no  doubt 
innumerable  other  similar  bodies  to  the  stellar  spaces.  It  opens 
a  new  view  of  creation. 

It  must  not  hence  be  imagined,  that  the  meteors  and  shooting 
stars  all  come  from  the  stellar  spaces.  The  periodicity  of  the 
August  and  November  meteors,  shows  plainly  that  they  are  from 
permanent  members  of  the  solar  system. 

This  meteorite  did  not  come  from  the  moon.  If  we  could  sup- 
pose a  lunar  volcano  to  throw  out  a  body  with  such  an  enormous 
velocit}',  that  body  must  come  to  the  earth,  nearly  from  the  di- 
rection of  the  moon.  But  the  moon  was  at  that  time  about  120** 
from  the  direction  of  the  meteor's  path. 

The  recent  researches,  respecting  the  transformation  of  motion 
into  heat,  throw  some  light  on  the  subject  of  shooting  stars. 
When  these  bodies  come  into  the  atmosphere,  the  motion  they 
lose  is  transformed  into  motion  of  the  air,  heat,  light,  sound,  and 

Erobably  other  forms  of  energy.  If  it  was  all  transformed  into 
eat,  it  would  be  easy  to  compute  the  amount  due  to  the  loss  of 
a  given  velocity.  If  they  have  a  motion  of  their  own,  and  their 
directions  are  subject  to  no  law,  it  is  easily  seen  that  the  average 
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elocitj  is  much  greater  than  19  miles  a  second.  A  body  weigh- 
ig  one  pound,  and  moving  25  miles  a  second,  has  momentum 
ufficient  to  raise  (25x5280)^  -r 2^=271,500,000  pounds  one  foot. 
Jy  Joules'  equivalent  the  raising  of  772  pounds  one  foot,  corres- 
ponds to  the  heat  necessary  to  raise  one  pound  of  water  one  de- 
jree  Fahrenheit.  If  the  capacity  of  the  meteoric  substance  for 
leat  is  02,  (that  of  iron  is  0*12,)  the  loss  of  a  velocity  of  25 
miles  would  be  equivalent  to  heating  (271,500,000-7-0-2)-i-772= 
1,760,000  pounds  of  the  substance  one  degree  Fahrenheit,  if  the 
vhole  of  the  motion  was  transformed  into  heat.  A  very  small 
htction  of  this  heat  would  doubtless  suffice  to  burn  up,  or  dissi- 
pate, any  substapce  whatever. 

It  is  often  urged,  that  the  shooting  stars  cannot  be  solid  bod- 
ies, since  of  the  millions  that  daily  enter  the  atmosphere,  so  few 
come  to  the  ground.  The  above  calculation  shows  that  the  heat 
generated  may  be  ample  to  vaporize  or  dissipate  them. 

The  shooting  stars  need  not  in  general  be  large  bodies.  The 
ipparent  size  is  due  to  irradiation,  and  indicates,  not  amount  of 
matter,  but  rather  amount  and  intensity  of  Jight.  Thus  the  stars 
thoueh  often  spoken  of  as  mere  points  have  disks.  The  diame- 
ter of  stars  of  the  first  magnitude  was  estimated  at  2'  by  Tycho 
Brahe.  The  telescope  has  shown  that  this  disk  is  spurious.  If 
ihese  stars  are  equal  in  size  to  the  sun,  Tycho's  estimate  makes 
^eir  diameters  50,000  times  too  great. 

It  has  been  estimated  that  the  light  of  the  sun's  surface  is  four 
3r  five  times  as  great  as  that  of  the  same  surface  of  the  lime  in 
the  calcium  light.  It  is  also  estimated  that  the  light  of  the  sun 
is  20,000,000,000  times  that  of  Sirius.  A  simple  calculation 
shows  that  an  inch  globe  as  brilliant  as  the  calcium  light,  would 
give  at  over  100  miles  distance  as  brilliant  a  light  as  a  star  of  the 
fiwt  magnitude.  The  estimates  which  are  used  as  the  basis  of 
calculation  are  confessedly  very  vague,  yet  they  show  that  a  very 
iraall  body  may  furnish  as  much  light  as  a  shooting  star.  Such 
a  body  would  naturally  burn  up  without  passing  through  the 
atmosphere. 

I  can  therefore  see  no  reason,  as  some  persons  do,  to  make 
a  marked  distinction  between  the  different  classes  of  meteors. 
Those  which  furnish  meteorites,  those  which  explode  with  a 
load  report,  and  those  of  all  degrees  of  brilliancy  which  are  not 
heard  to  explode,  all  seem  to  belong  to  one  class,  and  to  differ 
from  each  other  no  more  than  substances  on  the  earth.  That 
some  are  solid  and  others  aeriform  is  not  impossible.  Differ- 
jnces  of  chemical  constitution,  size,  velocity,  and  orbit  exist, 
ind  these  may  account  for  the  variety  of  appearance. 

Ifoie. — Since  the  above  was  in  type,  the  meteor  of  July  20  fiecms  to  furnish  better 
lita  for  proving  that  meteors  sometimca  come  from  the  stellar  spaces. 
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Art.  XVm. — Crystalline  forra  not  necessarily  an  indication  cf 
definite  Chemical  Composition:  or^  on  the  possible  variation  if 
constitution  in  a  mineral  species  independent  of  the  Phenomena  of 
Isomorphism.  By  JosiAH  P.  CooKE,  Jr.,  A. A.S.,  Professor  <tf 
Chemistry  and  Mineralogy  in  Hitrvard  College.* 

In  a  memoir  presented  to  the  American  Academy  of  Arts  and 
Sciences  in  September,  1855,t  I  described  two  new  compounds 
of  zinc  and  antimony  which  I  named  stibiMzincyle  and  stibix^ 
zincyle^  on  account  of  their  analogy  in  composition  to  the  metallio 
radicals  of  organic  chemistry.  The  symbols  of  these  compounds 
are  Sb  Zn^  and  Sb  Zn^ ;  and  they  are  distinguished  by  the  high 
perfection  of  their  crystalline  forms,  the  last  being  still  further 
characterized  by  a  most  remarkable  property  of  decomposing 
water  quite  rapidly  at  100^  C.  I  stated  in  the  same  memoir 
that  crystals  of  these  two  compounds  could  be  obtained  contain- 
ing proportions  of  zinc  and  antimony  differing  very  widdy 
from  those  required  by  the  law  of  definite  proportions;  and  T 
also  traced  out  the  relation  between  the  composition  of  the 
crystals,  and  that  of  the  menstruum  in  which  they  are  formed. 
It  is  my  object  in  the  present  paper  to  consider  the  bearing  of 
these  facts,  already  fully  described,  on  the  idea  of  mineral  spe- 
cies, and  to  offer  a  few  suggestions  which  I  hope  may  be  of 
service  in  determining  the  true  chemical  formulae  of  many  min- 
erals, and  thus  in  simplifying  the  science  of  mineralogy.  But 
in  order  to  render  myself  intelligible,  it  will  be  necessary  to 
recapitulate  very  briefly  the  facts  in  question,  referring  to  the 
original  memoir  for  the  full  details. 

The  crystals  both  SbZn"  and  SbZn'  can  be  obtained  with 
great  readiness.  It  is  only  necessary  to  melt  together  the  two 
metals  in  the  atomic  proportions,  and  when  the  metals  are  fully 
alloyed,  to  proceed  exactly  as  in  crystallizing  sulphur.  The 
melted  mass  is  allowed  to  cool  until  a  crust  forms  on  the  sur&ce, 
which  then  is  broken,  and  the  liquid  metal  remaining  in  the 
interior  poured  out.  On  subsequently  breaking  the  crucible,  the 
interior  is  found  lined  with  magnificent  metallic  crystals,  which, 
when  not  tarnished  by  oxydation  have  a  silver-white  lustre.  In 
the  course  of  my  investigations  on  these  compounds,  crystalliza- 
tions were  made,  or  attempted,  of  alloys,  differing  in  composition 
by  one  half  to  five  per  cent,  according  to  circumstances,  from 
the  alloy  containing  95  per  cent  of  zinc,  to  that  containing  95 
per  cent  of  antimony ;  out  only  two  crystalline  formes  were  wser- 
ved,  that  of  Sb  Zn"  and  that  of  Sb  Zn*.    The  crystals  of  the 

*  Communicated  by  the  Author. 
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two  compounds  both  belong  to  the  trimetric  system ;  bnt  thej 
dUkr  from  each  other,  not  onlj^  in  their  crystallographic  elements, 
but  also  in  their  whole  ''  habitus."  Stibiotrizincyle  crystallizes 
in  long  acicular  prisms,  which  group  themselves  together  into 
larger  prismatic  segregates ;  while  stibiobizincyle  crystallizes  in 
brood  plates,  which  twin  together  on  an  octahedral  face,  and 
form  a  verj  characteristic  cellular  structure.  This  very  striking 
difference  in  the  character  of  the  crystals  proved  to  l^e  an  im- 
portant circumstance  in  the  investigation,  as  it  enabled  me  to 
distinguish  with  certainty  between  the  two  compounds,  even 
when  the  &ces  of  the  crystals  were  so  imperfect  that  a  measure- 
ment of  angles  was  impossible. 

The  most  remarkable  result  of  the  investigation,  and  the  one 
to  which  I  wish  to  direct  especial  attention,  is  the  fact  that  each 
of  the  two  crystalline  forms  was  found  to  be  constant  under  very 
wide  Variations  in  the  per-centage  composition  of  the  crystals. 
As  this  is  a  point  of  great  importance,  it  will  be  necessary  to  en- 
ter more  into  detail,  considenng  in  the  first  place  the  crystals  of 
SbZn'.  The  crystals  of  this  compound  are  obtained  in  the 
peatest  perfection  from  an  alloy  containing  the  two  metals  in 
jQst  the  proportions  represented  by  the  formula,  namely,  42'8 
parts  of  zmCy  and  57'2  parts  of  antimony.  They  are  then  com- 
paratively large,  generally  agK^egated,  and,  as  the  three  analyses 
dted  in  the  accompanying  Taole  indicate,  they  have  the  same 
composition  as  the  alloy. 

OompontioD  of  the  alloj  hy 
•yntheos. 
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On  increasing  gradually  the  amount  of  zinc  in  the  alloy  up  to 
487,  the  crystals  continued  to  have  the  composition  of  the  alloy ; 
and  the  only  difference  which  could  be  observed  in  their  charac- 
ter was  that  they  were  smaller,  and  more  frequently  isolated. 
Between  these  limits  the  whole  mass  of  the  alloy  exhibited  a 
strong  tendency  to  crystallization ;  and  by  pouring  it,  as  it  cooled, 
from  one  vessel  to  another,  it  could  be  crystallized  to  the  last 
drop.  On  increasing  the  amount  of  zinc  in  the  alloy  to  50*7  per 
cent,  the  amount  of  zinc  found  in  the  crystals  was  uniformly 
less  than  it  was  in  the  alloy ;  but  no  clo.ser  relation  between  the 
two  could  be  detected,  owing,  undoubtedly,  to  the  unavoidable 
irregularity  in  the  crystallization  of  the  alloys  which  contained 
more  than  50  per  cent  of  zinc.  This  arose  from  a  peculiar  pasty 
condition  which  the  liquid  mass  assumed  at  the  point  of  crystalli- 
zation. Definite  crystals,  however,  were  obtained  from  an  alloy 
of  60  per  cent  zinc  containing  55  per  cent ;  above  this  the  crys- 
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tals  became  less  and  less  abundant,  and  gradually  faded  on%  )' 
although  the  alloy  of  86  per  cent  of  zinc  exhibited  a  radiated  :■ 
crystalline  texture ;  and  a  trace  of  this  structure  could  still  be  ; 
discovered  even  in  the  alloy  containing  only  4  per  cent  of  anti-  ^ 
mony.  It  was  very  interesting  to  trace  the  gradual  fading  cot  \'. 
of  the  crystalline  structure,  as  the  character  of  the  phenomenon  r 
was  entirely  analogous  to  that  which  may  be  noticed  in  mauj  ; 
crystalline  rocks. 

Findinfy  that  the  crvstalline  form  of  Sb  Zn'  was  constant  un-   ; 
der  so  great  an  increase  of  the  proportion  of  zinc  in  the  crystab,   ! 
it  might  be  supposed  that,  on  returning  to  the  alloy  of  42*8  per    ' 
cent  of  zinc  and  increjising  the  amount  of  antimony,  we  should 
obtain  crystals  containing  an  excess  of  antimony;  but  so  far  is    ' 
this  from  being  true,  that  the  slightest  excess  of  antimony  en-    ; 
tirely  changes  the  character  of  the  crystallization.     On  crystalli-   ; 
zing  an  alloy  containing  41  8  per  cent  of  zinc,  not  a  trace  of   : 
any  prismatic  crystals  could  be  seen ;  but  in  their  place  there 
was  found  a  confused  mass  of  thin  metallic  scales,  which,  as  will   : 
soon  be  shown,  are  imperfect  crystals  of  Sb  Zn*.     Thus  it  ap-    : 
pears  that,  although  perfectly  formed  crystals  of  Sb  Zn=*  can  be    ; 
obtained  containing  65  per  cent  of  zinc  (that  is,  12  per  cent 
above  the  typical  proportions),  they  cannot  be  made  to  take  up 
the  slightest  excess  of  antimony. 

Let  us  pass  now  to  the  crystals  of  Sb  Zn".  In  order  to  obtain 
crystals  having  the  exact  typical  constitution,  it  was  found  ne- 
cessary to  crystallize  an  alloy  at  least  as  low  as  31 '5  per  cent  of 
zinc.  At  this  point  large  compound  crystals  are  obtained  corres- 
ponding to  the  large  crystals  of  Sb  Zn^ ;  and  the  same  was  true 
of  alloys  down  to  27  per  cent  of  zinc.  Between  these  two  lira- 
its  (namely,  alloys  of  31*5  and  27  per  cent  of  zinc)  the  crystals 
formed  were  found  to  have  the  theoretical  composition  of  Sb  Zn*, 
indicating  of  course  a  tendency  towards  this  point ;  but  on  in- 
creasing or  diminishing  the  amount  of  zinc  in  the  alloy  beyond 
these  limits,  the  composition  of  the  crystals  immediately  began 
to  vary  in  the  same  direction  as  that  of  the  alloy.  The  crystals 
of  Sb  Zn*  containing  an  excess  of  zinc  are  smaller  and  more 
frequently  isolated  than  those  having  the  exact  theoretical  com- 
position. A  similar  fact,  it  will  be  remembered,  is  true  of  the 
crystals  of  SbZn'. 

At  the  alloy  of  33  per  cent  of  zinc,  the  definite  crystals  of 
Sb  Zn'  begin  to  disappear,  and  are  succeeded  by  thin  metallic 
scales,  which  are  obviously  imperfect  crystals  of  the  same  form. 
This  was  established,  not  only  by  the  obvious  law  of  continuity 
noticed  in  the  different  specimens  (the  perfect  crystals  gradually 
passing  into  the  scales),  but  also  by  the  peculiar  mode  of  twin- 
ing, which  was  the  same  with  the  scales  as  with  the  large  crys- 
tals, forming  the  peculiar  cellular  structure  already  referred  to. 
Moreover,  the  angle  between  two  scales  thus  united  was  found 
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to  be  equal  to  the  basal  angle  of  the  perfect  crystals,  at  least  as 
nearly  as  could  be  measured.  These  scales  continue  up  to  the 
alloy  of  41'8  percent  of  zinc,  beconning,  however,  less  abundant 
and  less  distinct.  Several  specimens  of  them  were  analyzed ; 
but  no  regularity  could  be  detected  in  their  composition,  except 
that  they  all  contained  a  much  larger  amount  of  zinc  than  the 
alloys  in  which  they  were  formed. 

Crystals  of  Sb  Zn'  containing  an  excess  of  antimony  were 
readily  obtained  from  alloys  containing  less  than  27  per  cent  of 
zinc.  They  became  more  and  more  imperfect  as  the  excess  of 
antimony  increased,  and  finally  faded  out  altogether  in  the  alloys 
below  20  per  cent  of  zinc.  It  is  evident,  therefore,  that  definite 
and  perfect  crystals  of  Sb  Zn*  can  be  obtained  with  a  large  ex- 
cess either  of  zinc  or  antimony  above  the  theoretical  composi- 
tion. It  is  also  evident  that,  of  the  two  compounds,  SbZn'  is 
the  most  stable, — first,  because  it  is  formed  to  the  exclusion  of 
Sb  Zn'  in  all  alloys  containing  less  zinc  than  the  amount  corre- 
sponding to  the  typical  composition  of  the  last  compound  ;  and 
secondly,  because  the  crystals  retain  the  typical  composition  un- 
der quite  a  wide  variation  (viz.  between  31'5  and  27  per  cent) 
in  the  composition  of  the  alloy. 

The  facts  above  stated  are  fully  illustrated  by  the  following 
Table,  which  gives  the  results  of  a  large  number  of  analyses  of 
crystals  of  both  compounds  formed  in  alloys  containing  different 
proportions  of  the  two  metals : — 

Analyses  of  the  Crystals  formed  in  the  Alloys  of  Zinc  and  Antimony, 
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In  this  analysis  the  antimony  only  was  determined. 
In  this  analysis  the  zinc  only  was  determined. 
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The  relation  between  the  composition  of  the  crystals  Sb  Zn* 
and  that  of  tlie  alloy  in  which  they  are  formed,  is  discussed  al 
length  in  the  memoir  already  referred  to.  It  is  there  shown  to 
be  a  very  simple  function  oi  the  mass  of  metal  which  is  in  ex- 
cess in  the  alloy,  and  of  the  force  which  determines  the  union  of 
the  elements  in  definite  proportions.  The  whole  order  of  theaa 
phenomena  seem  to  the  Author  to  point  to  the  existence  of  a 
power  in  the  mass  of  metal  which  is  in  excess  in  the  alloy,  to 
disturb  the  action  of  the  force,  whatever  it  may  be,  which  tends 
to  unite  the  elements  in  definite  proportions.  There  is,  in  the 
first  place,  a  strong  tendency  in  the  elements  to  unite  and  form 
crystals  having  the  exact  typical  composition ;  and  secondly,  this 
tendency  is  only  overcome  by  a  certain  excess  of  either  metal  in 
the  alloy.  Then,  again,  the  crystals  of  one  compound  obviously 
interfere  with  those  of  the  other.  This  certainly  has  the  appea^ 
ance  of  one  force  interfering  with  the  action  of  another, — the 
force  of  mass  (if  I  may  so  call  it)  perturbing  the  action  of  the 
chemical  force.  But  it  is  not  my  object  at  present  to  enter  into  a 
discussion  on  the  cause  of  this  variation.  Moreover,  since  such 
a  discussion  must  be  based  on  purely  hypothetical  grounds,  we 
could  not  expect  to  arrive  at  any  definite  conclusion.  The  facts 
will  be  viewed  diflferently  according  to  the  theory  which  may  be 
adopted  in  regard  to  that  lon^-controverted  subject,  the  essential 
constitution  of  matter.  Leaving,  however,  all  theoretical  consid* 
erations  aside,  there  are  certain  practical  bearings  of  the  observed 
facts  on  the  science  of  mineralogy  which  are  of  immediate  appli- 
cation. 

Here  are  two  beautifully  crystallized  products,  as  well  crystal- 
lized as  any  that  occur  in  nature,  and  yet  the  different  specimens 
of  the  crystals  differ  from  each  other  so  widely  in  composition 
that  any  single  analysis  might  lead  to  an  entirely  erroneous  con- 
clusion in  regard  to  the  general  formula  of  the  substance.  Were 
a  chemist  to  analyse  accidentally  solely  the  crystals  obtained 
from  an  alloy  containing  58*6  per  cent  of  zinc,  he  would  at  once 
determine  that  the  formula  of  the  compound  was  Sb  Zn* ;  and  by 
a  like  accident  he  might  be  led  to  any  other  formula  between 
this  and  Sb  Zn' :  in  fact,  by  an  analysis  of  a  number  of  speci- 
mens of  needle-shaped  crystals  obtained  from  alloys  of  copper 
and  tin,  Rieflfel  was  led  to  several  just  such  improbable  formulas; 
and  in  my  own  investigations  it  was  not  until  I  had  analysed  a 
whole  series  of  crystals,  that  the  real  nature  of  the  phenomena 
became  apparent,  and  the  true  constitution  of  the  compounds  de- 
termined. If,  then,  such  great  variations  in  composition  are 
compatible  with  a  definite  crystalline  form  in  these  furnace  pro- 
ducts, may  not  similar  variations  occur  in  the  crystalline  miner- 
als formed  in  nature? 

It  is  not  necessary  to  make  an  extended  investigation  in  order 
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to  answer  this  question ;  for  the  materials  at  our  hands  are  sufiGl- 
dent  to  give  us  a  satisfactory  reply. 

There  is  a  comi>ound  of  antimony  and  silver  called  discrasite, 
which  occurs  in  many  localities  crvstallized  in  trimetric  prisms 
'  homoeomorphous  with  Sb  Zn=».  The  formula  of  the  mineral  is 
therefore  probably  Sb  Ag»,  which  would  require  71*5  per  cent. 
of  silver ;  but  the  per  cent  as  given  by  analysis  varies  between 
76-26  and  78  per  cent,  and  odc  analysis  gives  the  per  cent  as 
hieh  as  85.  Further  analyses  of  this  mineral  are  required  in 
Older  to  determine  its  constitution,  but  there  can  be  no  doubt 
that  it  varies  in  composition  like  Sb  Zn'. 

Silver-glance  is  another  highly  crystalline  mineral.  Theoreti- 
cally  it  should  contain  871  per  cent  of  silver  and  12-9  per  cent 
of  sulphur ;  but  in  a  specimen  analysed  by  Klaproth,  the  pro- 
portions were  85  and  15. 

Again,  the  analyses  of  pyrrhotine  (magnetic  pyrites)  give  re- 
mits varying  between  88*78  per  cent  sulphur,  60*52  per  cent 
iron  (variety  from  Bodenmais),  and  48*68  sulphur,  56-87  iron 
(variety  from  Bareges).  The  constitution  of  the  mineral  is  still 
uncertain ;  but  its  true  formula  is  probably  Fe  S,  which  would 
xequire  86*4  per  cent  sulphur  and  68*6  per  cent  iron.  Lastly, 
the  analyses  of  antimony-glance  give  results  varying  between 

Antimony  74*06,  j       Antimony  78*5, 

Sulphur     25*94,       ^^       Sulphur      26-5. 

The  true  formula  of  this  mineral  is  undoubtedly  SbS',  which 
would  require  only  72*88  per  cent  of  antimonv. 

Similar  examples  might  be  greatlv  multiplied.  Those  just 
died  were  selected  at  random  from  the  first  few  pages  of  Dana's 
'System  of  Mineralogy.'  They  are  all  examples  of  binary  com- 
pounds which  occur  almost  chemically  pure  in  nature ;  so  that 
the  phenomena  in  question  are  not  complicated  by  those  of 
isomorphism. 

When  we  pass  to  minerals  of  more  complex  constitution,  the 
same  phenomena  can  be  made  evident,  although  not  quite  so 
easily,  on  account  of  the  introduction  of  the  phenomena  of  sub- 
stitution by  isomorphous  elements.  It  will  not,  however,  be  ne- 
cessary for  me  to  cite  examples  ;  for  it  is  a  fact  perfectly  well 
known  to  all  mineralogists,  that,  after  making  allowances  for  the 
substitution  of  isomorphous  elements,  the  various  analyses  of 
such  minerals  as  mica,  hornblende,  garnet,  and  tourmaline  differ 
very  greatly  from  each  other, — a  difference,  moreover,  which  no 
mere  error  of  analysis  will  explain,  and  which  must  therefore  be 
referred  to  an  actual  variation  in  composition.  In  the  silicates 
this  variation  in  composition  is  made  evident  by  the  variation  of 
what  is  termed  the  '*  oxygen  ratios ;"  and  it  is  well  known  to 
mineralogists  that  in  many  species  this  variation  is  very  large. 


200   Prof.  J.  P.  Cooke  on  the  Variation  of  ConsiAuHan  in  a 

For  example,  in  mica  the  following  ratios  between  the  oxygen  ia 
the  base  and  acid  have  been  observed  in  merely  the  MuscoTite 
variety : — 13  :  16,  18^:  16,  and  14|:  16;  and  similarly  wide  va* 
riations  might  be  pointed  out  in  other  well  known  species.  It 
is  in  consequence  of  such  variations  as  these  that  the  general 
chemical  formulae  of  some  of  the  best  known  mineral  species^ 
such  as  mica  and  tourmaline,  are  still  uncertain ;  and  in  other 
cases,  where  the  true  formulae  is  probably  known,  the  constitu- 
tion of  the  mineral  has  been  determined  quite  as  mach  from 
other  considerations  as  from  the  chemical  analyses. 

Sufficient  has  been  said,  I  think,  to  show  that  variations  ia 
composition  similar  to  those  which  I  have  observed  in  zinc  and 
antimony  occur  in  many  minerals;  and  I  trust  that  the  results 
of  my  investigation  will  serve  to  throw  light  on  this  whole  class 
of  phenomena,  which  have  so  greatly  perplexed  mineralogists, 
and  rendered  all  strictly  chemical  classifications  of  mineral  spe- 
cies so  unsatisfactory.  This  investigation  has  shown  that  a  defi- 
nite crystalline  form  is  compatible  with  quite  a  wide  variation  of 
composition,  and  has  in  this  way  pointed  out  an  explanation  of 
the  variation  observed  in  the  mineral  kingdom.  But  more  than 
this,  the  investigation  has  also  indicated  a  method  by  which, 
amidst  all  this  variation,  the  true  constitution  of  the  mineral  can 
be  determined. 

In  the  compounds  of  zinc  and  antimony,  although  the  definite 
crystalline  form  was  compatible  with  a  wide  variation  in  the 
proportions  of  the  constituent  elements,  yet  the  point  correspond- 
ing to  the  typical  composition  was  marked  by  several  unmis- 
takeable  properties,  which  clearly  enough  indicated  the  true  for- 
muloe  of  the  compounds.  These  properties  are  discussed  at 
length  in  my  original  memoir,  and  need  therefore  only  to  be  al- 
luded to  in  this  connection. 

It  has  already  been  stated  that  the  crystals,  both  of  Sb  Zn' 
andSbZn^,  having  the  theoretical  composition  are,  as  a  rule, 
larger  and  more  generally  aggregated  than  those  containing  an 
excess  of  either  metal.  Moreover,  in  Sb  Zn=  the  general  char- 
acter of  the  crystals  appears  to  be  modified  by  the  change  of 
composition,  although  the  crystallographic  elements  remain  the 
same.  Thus  in  the  crystals  having  the  theoretical  composition, 
the  octahedral  planes  are  greatly  developed,  giving  to  the  crys- 
tals the  general  appearance  of  a  truncated  octahedron.*  But  as 
the  crystals  take  up  an  excess  either  of  antimony  or  zinc,  the 
basal  planes  become  more  and  more  dominant,  and  the  crystals 
are  at  last  reduced  to  thin  plates.  In  fact,  so  marked  are  these 
changes,  that,  after  a  little  experience,  a  person  could  tell  the  ap- 
proximate composition  of  the  crystals  from  their  general  appear- 

*  See  figure  accompanying  my  original  memoir. 
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ince.  Similar  changes  in  the  appearance  of  many  minerals  are 
amiliar  to  the  mineralogist.  They  are  seen  in  calcite,  heavy 
par,  Anglesite,  and  others,  and  may  serve  as  guides  in  tracing 
rariations  of  composition. 

Aguin,  the  specific  gravity  of  the  crystals,  both  of  Sb  Zn'  and 
3b  Zq',  was  taken  witn  great  care  through  the  whole  series,  and 
lie  results  are  tabulated  oelow.  The  union  of  the  two  elements 
s  attended  with  an  increase  of  volume,  and  this  increase  is  at  a 
naximum  at  the  points  corresponding  to  the  theoretical  compo- 
dtion.  These  points  would  therefore  be  marked  in  a  set  of  crys- 
ala  by  being  points  of  minimum  specific  gravity;  and  they 
9oald  be  determined  with  great  accuracy  by  means  of  this  prop- 
Tty,  even  in  a  series  of  alloys  of  the  two  metals  which  had  not 
)eea  crystallized.  This  fact  is  illustrated  by  the  following  Table, 
sprinted  from  the  original  memoir. 

Spedfie  Gravities  of  Crystals  formed  in  the  Alloys  of  Zinc  and  Antimony. 
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The  point  of  typical  composition  in  the  case  of  the  crystals  of 
Sb  Zn'  was  still  further  marked  in  a  most  decided  manner  by  a 
very  remarkable  property.  It  has  already  been  stated  that  Uiis 
compound  has  the  power  of  decomposing  water  with  rapidity  at 
100  C. ;  but  this  is  true  only  of  those  crystals  which  nave  ap- 
proximately the  theoretical  composition.  During  the  course  of 
my  investigation  I  determined  the  quantity  of  hydro^n  evolved 
by  alloys  of  different  composition  during  a  given  time,  takins 
care,  oi  course,  that  the  circumstances  should  be  the  same  in  all 
cases ;  and  I  found  that  with  the  alloy  containing  43  per  cent  of 
zinc,  there  is  an  immense  maximum,  confined  at  most  between  2 
per  cent  on  either  side,  the  alloy  of  48  per  cent  yielding  over 
nine  times  as  much  gas  as  on  alloy  of  50  per  cent^  although  the 
crystals  of  the  last  were  fully  as  definite  as  those  of  the  first* 

It  is  evident  from  the  above  facts,  that  the  points  correspon'i- 
ing  to  the  theoretical  composition  of  the  two  compounds  of  zinc 
and  antimony,  are  also  jjomte  of  maxima  and  miuima  of  various 
properties.  Now  I  have  no  doubt  that  the  same  truth  will  be 
found  to  hold  in  the  mineral  kingdom.  In  a  mineral  like  toa^ 
maline  or  mica,  for  example,  the  specimen  having  the  exact  theo- 
retical composition  may  probably  be  discovered  by  examining  a 
large  number  of  specimens,  and  discussing  their  various  physical 
properties.  All  the  physical  properties  may  be  of  value  in  this 
connection,  such  as  lustre,  hardness,  specific  gravity,  specific 
heat,  &c. ;  and  no  mechanical  rules  can  be  laid  down.  Much 
must  depend  on  the  discretion  of  the  observer ;  and  in  any  cases 
such  properties  will  be  selected  as  are  best  adapted  to  the  dr 
cumstances  of  the  case.  In  comparing  different  crystals  of  the 
same  mineral,  it  is  obviously  important  to  select  such  as  have 
been  formed  in  a  different  matrix ;  for  it  is  only  with  such  that  - 
we  should  be  led  to  expect  great  variations  of  composition.  It 
is  also  evident  that  the  phenomena  would  be  complicated  when 
there  has  been  a  substitution  of  isomorphous  elements ;  and  un- 
til the  effect  of  such  substitution  on  the  physical  properties  can 
be  traced,  it  will  be  necessary  to  select  specimens  of  as  uniform  a 
constitution  as  possible. 

With  one  otner  consideration  I  will  close  this  paper.  The 
principle  which  has  been  here  discussed  must  modify  materia]l7 
our  notion  of  a  mineral  species.  The  idea  of  a  mineral  species 
has  hitherto  involved  chiefly  two  distinct  characters: — first,  a 
■definite  crystalline  form ;  second,  a  constant  general  formula;  and 
any  important  variation  in  either  of  these  characters  has  been 
regarded  as  equivalent  to  a  change  of  species.  Rutile  and  ana- 
tase  are  regarded  as  different  species,  because  their  crystalline 
forms  are  slightly  different,  although  both  minerals  have  identi- 
cally the  same  constitution  ;  and  again,  magnetite  and  Franklin- 

*  See  Table  in  the  memoir  before  cited. 
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ite,  which  have  the  same  form,  are  regarded  as  different  species^ 
becanse  they  have  a  slightly  difierent  composition.  It  is  true 
that  the  actual  composition  of  a  mineral  may  vary  very  greatly 
hj  the  aabstitution  of  isomorphoas  elemerrts^  and  yet,  if  the  gen^ 
end  formula  remains  constant,  the  species  may  not  be  changed. 
Bat  the  extent  to  which  such  substitution  can  be  earned  witliout 
efaanging  the  species  is  not  so  well  settled  among  mineralogists 
IS  could  be  desired,  and  the  same  rule  is  not  applied  to  all  spe- 
eiea.  The  diSerenoe  between  the  varieties  of  ^met^  for  example^ 
k  as  ^reat  as  that  between  the  species  magnetite  and  Franklinite^ 
Leaving,  however,  this  \yo\ut  undetermined,  all  mineralogists 
have  agreed  that  any  essential  dutnge  in  the  general  fofi^mula  was 
ineonsistent  with  the  idea  of  the  same  species.  The  result,  bow- 
ever,  of  my  investigation  is  to  show  that  the  general  formula  of 
a  mineral  species  may  vary  also^  or,  as  I  should  rather  say,  the 
general  formula  is  not  necessarily  the  actual  formula  of  each  given 
specimen,  but  only  the  typical  formula  of  the  species  towards 
which  the  mineral  tends,  and  which  it  would  unquestionably 
reach  if  it  could  be  several  times  recrvstallized. 

According  to  this  view,  the  general  formula  represents  not  the 
wdual  constitution  of  the  mineral,  but  only  a  certain  typical  com" 
position^  which  perhaps  is  never  realized  with  any  actual  speci- 
men. The  fact  that  the  composition  of  a  mineral  species  may 
be  modified  by  the  substitution  of  isomorphous  elements,  wa^ 
first  established  by  Mitscherlich^  and  has  lon^  been  an  admitted 
principle  in  mineralogy.  We  must  now,  as  I  think,  still  further 
expand  our  idea  of  a  mineral  species,  and  admit  that  its  con>po- 
nuon  may  be  modified  by  an  actual  variation  in  the  proportiona- 
of  its  constituents.  Thus  it  is  that  in  mineralogy,  us  in  other 
sciences,  we  are  .kd  to  admit  the  truth  of  that  maxim  which 
every  advance  in  true  knowledge  seems  to  verify,  "  Natura  non 
iacit  saltus." 

While  the  results  of  my  investigations  thus  serve  to  render 
the  idea  of  a  mineral  species  less  definite  than  before,  I  ca«mot 
bat  hope  that  they  will  timd  ultimately  to  simplify  the  whole 
subject  of  mineralogy ;  for  not  only  may  we  expect  to  reduce 
the  number  of  mineral  species,  but  also,  by  simplifying  the  gen- 
eral formulae  of  those  whidi  remain,  to  chissify  the  whole  with  a 
greater  precision  than  is  now  possible.  To  do  this,  however,  im- 
plies a  careful  revision  of  the  whole  subject-matter  of  mineralogy 
on  the  principles  above  given, — a  labor  of  which  few  can  ap- 
preciate the  extent,  except  those  who  are  familiar  with  the  metn^ 
ods  of  physical  research.  The  work  cannot  be  done  by  any  one 
person ;  and  it  is  the  chief  object  of  the  present  paper  to  call  the 
attention  of  mineralogists  to  the  importance  of  the  subject 

I  have  not  thought  it  necessary  to  dwell  in  this  paper  on  the 
obvious  distinction  between  the  phenomena  here  in  considera- 
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tion,  and  those  of  isomorphism.  It  was  shown  in  my  previoos 
memoir,  that  the  variation  in  the  composition  of  the  crystals  of 
SbZn'  and  SbZn*  could  not  be  explained  by  this  principle; 
and  the  distinction  between  the  two  classes  of  phenomena  has 
been  still  further  illustrated  by  a  recent  investigation  on  the  ciys* 
tals  formed  in  alloys  of  copper  and  zinc,  made  in  my  laboratoiy 
by  Mr.  F.  H.  Storer.  These  crystals,  which  are  undoubtedly 
mixtures  of  isomorphous  elements,  give  no  indications  whatever 
of  points  of  typical  composition, — thus  illustrating  not  only  the 
characters  of  an  isomorpnous  mixture,  but  also  tne  distinction 
between  such  a  mixture  and  a  true  chemical  compound.  Ad- 
mitting, then,  the  possibility  of  a  variation  of  composition  in  a 
mineral  species,  independent  of  the  phenomena  of  isomorphism, 
it  becomes  of  importance  to  distinguish  this  new  class  of  phenom- 
ena by  a  separate  term  ;  and  I  would  propose  for  this  purpose 
the  word  Allomerism.  By  this  word  I  would  designate  a  varm* 
Hon  in  Out  proportions  of  the  constituents  of  a  crystallized  compound 
wit/tout  any  essential  cJiange  in  the  crystalline  form.  If,  then,  we 
also  use  the  word  typical  to  indicate  the  condition  of  definite  com- 
position^  we  may  speak  of  those  specimens  of  a  mineral  species 
which  contain  an  excess  of  one  or  the  other  constituent-,  as  alio- 
mjeric  variations  from  t/ie  typical  composition.  The  degree  of  allo- 
merism would  then  be  measured  by  the  excess  of  the  allomeric 
constituent  above  the  typical  composition.  Thus  the  crystals  of 
Sb  Zn'  containing  42*3  per  cent  of  zinc  would  be  said  to  have 
the  typical  composition  ;  while  those  containing  55  per  cent  of 
zinc  would  be  distinguished  as  an  allomeric  variety,  the  degree 
of  allomerism  in  this  instance  amounting  to  12  per  cent,  and 
zinc  being  the  allomeric  constituent.  In  the  case  of  the  mineral 
Discrasite,  it  is  probable  that  no  specimen  having  the  typical 
composition  has  yet  been  analyzed.  Those  specimens  whose 
analyses  are  given  in  Dana's  *  System  of  Mineralogy,'  are  all 
probably  allomeric  varieties  of  the  mineral,  silver  being  the  allo- 
meric constituent,  and  the  degree  of  allomerism  varying  from  4 
to  7  per  cent.  It  is  unnecessary,  however,  to  multiply  exam- 
ples, as  the  above  are  sufficient  to  illustrate  the  use  ot  tne  term. 


Art.  XIX. — Notices  of  several  American  Meteorites;    by 

Charles  Upham  Shepard. 

1.  Nebraska  Iron. — This  very  interesting  mass,  first  noticed  in 
a  late  number  of  the  Proceedings  of  the  St.  Louis  Academy  of 
Sciences,  was  brought  to  St.  Louis  by  the  fur  traders  in  the  era- 
ploy  of  C.  P.  Chouteau,  Esq.,  about  two  years  ago,  and  by  him 
presented  to  the  museum  of  the  Academy.  It  was  found  near 
the  Missouri  Kiver,  between  Council  Blun  and  Fort  Union.    It 
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originally  weighed  about  thirty-five  pounds,  but  is  now  reduced 
to  twenty-nine.     Its  shape  was  an  oblong,  compressed  oval,  not 
unlike  that  of  the  Chesterville,  South  Carolina,  iron-mass,  which 
has  been  compared  by  me  to  the  form  of  a  thick,  blunt  edged 
fresh  water  clam  {Uhio),    Its  surface  is  as  black  and  smooth  as 
thai  of  the  Braunau  Iron,  from  which  however  it  differs  in  being 
more  even  and  smooth,  though  it  is  not  destitute  of  the  usual 
iDdentntions  belonging  to  meteorites,  but  these  are  by  no  means 
uniform  in  their  occurrence  over  the  entire  surface.     The  crust 
is  everywhere  extremely  thin,  amounting  to  scarcely  more  thnn 
1  mere  varnish ;  and  what  is  very  remarkable,  is  often  insuffi- 
cient to  hide  the  Widmannstattian  figures  with  which  the  body 
must  have  been  covered  before  it  entered  our  atmosphere.     The 
L'nes  are  not  equally  displayed  throughout,  and  indeed  will  gen- 
erally require  a  single  lens  in  order  to  be  distinctly  seen.     Nor 
have  they  the  same  beautiful  regularity  as  when  obtained  by 
etching  upon  a  polished  surface  from  the  interior.     They  are 
moreover  curiously  knotted,  so  as  to  resemble,  under  the  micro- 
scope, the  blunted  teeth  of  a  fine  saw  blade.     The  configuration 
upon  the  etched  plates  of  this  iron  resembles  slightly  that  of  the 
Texas  mass,  though  the  bars  are  much  more  rectilinear,  and  in 
this  respect  approach  nearer  to  the  new  African  irons  described 
by  me  (those  from  Namaqua  Land  and  Orange  River).     I  ob- 
serve, however,  in  this  as  well  as  in  most  other  irons,  that  the 
fullest  regularity  of  internal  structure  does  not  prevail,  until 
some  little  depth  from  the  outer  surfoce  or  crust  is  reached.    The 
}(ebraska  iron  is  quite  free  from  earthy,  plumbaginous  or  pyritic 
matter.     Prof.  Litton,  of  the  St.  Louis  University,  has  recog- 
nized in  it  the  presence  of  nickel ;  and  is  understood  to  be  now 
engaged  with  its  complete  analysis.     Its  speciBc  gravity  is  7-735. 
The  character  of  the  surface  renders  it  certain  that  this  mass 
must  be  of  very  recent  fall.     I  am  indebted  to  the  liberality  of 
the  Academy,  and  the  kind  offices  of  Nathaniel  Holmes,  Esq., 
its  Secretary,  for  a  fine  slice  of  the  mass,  from  which  I  have  been 
enabled  to  make  the  foregoing  observations. 

2.  F^rsytli  (Taney  County,  Missouri)  Iron. — My  first  informa- 
tion of  this  locality  was  derived,  while  on  a  visit  to  southeast- 
ern Missouri  in  April  last,  from  N.  Aubushon,  Esq.,  of  Ironton. 
He  stated  that  a  small  specimen  of  curiously  knitted,  malleable 
ore,  of  a  white  color  resembling  silver,  had  been  sent  him  two 
or  three  years  ago  by  a  person  residing  near  the  locality.  Mr. 
Aubushon  forwarded  it  to  an  assay er  at  Ducktown,  Tenn.,  from 
whom  he  learned  that  it  was  composed  of  iron  and  nickel.  On 
visiting  St.  Louis  soon  after,  I  was  informed  bv  Prof.  Swallow, 
the  State  Geologist,  that  a  specimen  had  also  teen  transmitted 
to  him  by  letter  from  the  sanje  place;  and  that  Prof.  Litton  had 
found  it  to  be  composed  of  similar  constituents.    Pro£  Swallow 
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presented  me  a  small  fragment  of  his  specimen,  upon  wUcli  I 
am  able  to  offer  a  few  remarks,  awaiting  the  results  of  ProC 
Litton^s  analysis,  for  fuller  information. 

Tlie  mass  evidently  belongs  to  the  rather  rare  group  of  amyg- 
daloidal  meteoric  irons,  in  which,  like  those  of  SteinDach  (Sax- 
ony) and  Hainholz  (Westphalia),  the  peridotic  ingredient  pre- 
?onaerates  over  the  nickelic  iron.  Its  specific  gravity  is  4*46. 
*be  iron  is  remarkable  for  its  whiteness,  while  the  peridot  is  of 
a  well  marked  green  color,  and  distinctly  crystalline.  No  py- 
rites is  visible  in  the  very  small  fragments  examined.  It  is 
reported  that  two  considerable  masses  of  this  meteorite  were 
found  buried  in  the  soil  upon  a  hill-side ;  and  that  they  are  at 
present  secreted  under  the  belief  th.it  they  contain  silver. 

8.  Btllilehem  (New  York)  Meteoric  Stone,  of  Aug.  11,  1859.— 
The  only  stone  found  from  the  great  explosion  heard  over  a 
large  district  of  northwestern  Massachusetts,  and  extending  into 
the  state  of  New  York  as  far  as  ten  miles  west  of  the  cities  of 
Albany  and  Troy,  was  the  little  fragment,  less  in  size  than  a 
pigeon's  egg,  of  which  an  outline  is  here  subjoined. 

I  am  imdebted  to  David  A.  Wells,  Esq.,  the 
editor  of  the  American  Scientific  Annual,  for 
several  interesting  particulars  concerning  its  dis- 
covery and  properties.  lie  was  good  enough  to 
visit,  at  my  request,  the  residence  of  Mr.  Garritt 
Vanderpool  (situated  seven  miles  from  Albany 
and  one  mile  west  of  Bethehem  church),  where 
the  stone  fell,  and  to  ascertain  on  the  spot  the 
facts  respecting  its  descent.  Mr.  Vanderpool  was 
at  work  near  his  house,  and  heard  the  explosion  in  common 
with  other  members  of  his  familv.  About  two  minutes  after, 
as  it  appeared  to  him,  a  stone,  coming  in  an  oblique  course, 
struck  the  side  of  a  waggon-house,  glanced  off,  hit  a  log  upon 
the  ground,  bounded  again,  and  rolled  into  the  grass.  A  dog 
lying  in  the  doorway  of  the  waggon-house  sprang  up,  darted 
out  and  seized  it,  but  dropped  it  immediately,  probably  on  ac- 
count of  its  warmth  and  sulj)hureous  smell.  Mr.  Wells  had  two 
opportunities  of  inspecting  the  stone  before  it  was  sold  to  the 
State  Cabinet  in  Albany.  It  was  far  from  being  entire  when 
first  picked  up,  no  doubt  having  been  broken  by  its  contact 
with  the  house.  On  the  second  inspection,  he  notioe«J  that  one 
corner  had  been  broken  away,  and  other  portions  much  marred 
through  the  use  of  knife  blades  upon  its  surface  by  the  curious, 
who,  in  this  rude  way,  had  been  led  to  investigate  its  peculiari- 
ties. About  "one-half  of  it  however,"  he  observes,  *'is  covered 
with  the  peculiar  dark  colored  crust  of  meteorites,  and  has  a 
burnt  appearance.  This  is  so  well  marked  that  it  at  once  estab- 
lishes its  identity  as  a  meteoric  stone.     The  other  sides  present- 
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ing  tBe  appearance  originally  bright  and  of  a  fresh  fracture  were 
clear,  *but  are  now  soiled  from  handling.     The  color  is  a  light 
Bteel-grey,  with  metallic  particles  interspersed.    The  structure 
is  i^nular." 
Through  the  recommendation  of  His  Excellency,  Gov.  Mor- 

gn,  to  the  officers  having  in  charge  the  state  cabinet^  a  small 
[gment  of  the  stone  including  a  portion  of  the  crust,  was  most 
obligingly  transmitted  to  me  by  Mr.  Woolworth,  accompanied 
by  the  following  note: 

"Albany,  Nov.  11,1859. 

Prot  Charles  U.  Shepard, 

Dear  Sir : — I  am  directed  by  Gov.  Morgan,  as  Chairman 
of  the  Committee  of  the  Regents  of  the  University  on  tlie  State  CHbiuet 
of  NHtural  History,  to  send  you  the  incloned  portion  of  the  aerolite  lately 
found  near  this  city.  The  Committee  had  hoiies  of  finding  other  paru 
of  the  stone  than  the  one  first  discovered,  but  have  not  been  successful. 
They  regret  they  cannot  send  you  more,  but  could  not  do  so  without  de- 
stroying the  specimen  they  possess.  Iloping  it  may  be  sufficient  for  your 
purposes,  I  am,  very  truly,  yours,  &c^ 

J.  B.  Woolworth,  Sec'ri/y  d:c, 

I  am  likewise  much  indebted  to  Henry  A.  Homes,  Esq ,  the 
State  Librarian,  for  his  good  offices  in  facilitating  my  early  ac- 
quisition of  the  specimen  which  enables  me  to  compare  it  with 
those  I  possess  from  other  localities. 

The  crust  of  the  Bethlehem  stone  is  very  peculiar.  It  is 
double  the  thickness  of  any  in  my  collection,  equalling  that  of 
thick  pasteboanl.  It  is  perfectly  black,  and  very  open  in  its 
texture.  The  outer  surface  is  rough,  being  nowhere  perfectly 
fused,  but  only  semi-vitrified.  Without  being  fragile  or  carbon- 
aceous, it  nevertheless  resembles  in  color,  lustre,  and  porousness, 
certain  surfaces  of  mineral  charcoal.  The  interior  of  the  stone 
is  equally  peculiar,  being  loosely  granular,  the  particles  being 
uniform  in  character,  small,  highly  crystalline,  and  nearly  trans- 
parent. They  possess  a  brilliant  lustre,  a  very  light  grey  or 
greenish  white  color.  They  resemble  volcanic  peridot  more 
than  any  species  of  the  augitic  or  feldspar  family.  Kickelic 
iron,  of  a  bright  white  color,  in  delicate  filaments  and  semi-crys- 
talline grains,  is  thickly  diffused  through  the  mass;  and  these 
erains,  as  well  as  those  of  the  peridotic  mineral,  are  flecked  with 
brilliant  points  of  pyrrhotine  (FeS).  The  specific  gravity  is 
8'56.  In  general  color  and  effect  to  the  eve,  it  approaches  near- 
est to  the  Klein-Wenden  stone  (Sept.  16,  1848) ;  but  it  differs 
from  this  in  being  larger  grained,  ana  looser  in  its  texture. 

4.  Remarks  vpon  the  Ohio  stortes  of  May  1,  1860. — Through 
the  much  valued  assistance  of  Prof.  J.  L.  Smith,  the  lar^e  63- 
pound  stone  that  fell  near  the  house  of  Mr.  Wm.  Law  of  New 
Concord,  forms  part  of  my  meteoric  cabinet.  Without  attempt- 
ing at  present  a  complete  description  of  its  form  and  character, 
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I  will  only  offer  a  few  remarks  upon  the  relationship  of  the  Ohio 
meteorites  to  those  of  other  falls.  In  its  internal  aspect  it  ap- 
proaches the  stone  of  Jekaterinoslaw,  Russia  (1825),  though  it 
is  somewhat  firmer  and  more  compact.  In  crust,  the  two  are 
identical.  It  is  also  similar  to  the  stone  of  Slobodka,  Russia 
(Aug.  10,  1808) ;  and  compares  closely  with  those  of  Politz 
(Oct.  13,  1819),  of  Nanjemoy,  Maryland  (Feb.  10,  1828),  and  of 
Kuleschowka,  Russia  (March  12,  1811);  but  the  crust  is  less 
smooth  on  the  Ohio  stone  than  in  that  of  the  latter.  ; 

A  pearl  grey  peridot  forms  the  chief  constituent  (above  two- 
thirds)  of  the  stone.  This  mineral  is  often  rolled  up  into  ob- 
scurely formed  globules,  which  are  so  firmly  imbedded  jn  the 
more  massive  portions  of  the  same  mineral,  as  to  be  "fe^ken 
across  on  the  fracture  of  the  stone,  which  thereby  presents  a 
sub-pisiform  appearance.  Snow  white  particles  of  Chladnite  are 
thickly  scattered  in  mere  specks  through  the  mass,  and  closely 
incorporated  with  the  peridot.  The  nickelic  iron,  of  a  bright 
white  color,  is  also  everywhere  thickly  interspersed  in  little 
points.  Pyrrhotine  is  less  conspicuous,  though  often  visible  in 
rather  broad  patches;  while  black  grains  of  cnromite  are  easily 
distinguishable  by  the  aid  of  a  glass,  and  sometimes  with  the 
naked  eye. 

The  crust  is  of  medium  thickness,  and  the  usual  wavy  and 
pitted  impressions  are  also  strictly  characteristic  of  these  stones. 
Their  origin  in  meteorites  generally,  is  perhaps  still  obscure,  but 
may  be  conceived  to  originate  in  the  flaking  off  of  fragments  in 
consequence  of  the  sudden  transition  from  cold  to  hot,  which 
must  happen  to  bodies  coming  instantaneously  from  a  tempera- 
ture far  below  zero  into  a  state  of  vivid  incandescence,  at  least 
upon  their  immediate  surface.  We  see  a  somewhat  analogous 
flaking  up  from  heated  surfaces  of  granite  blocks  during  a  con- 
flagration, when  wetted  by  cold  water;  though  in  the  latter  case, 
as  might  be  expected,  convexities  take  the  place  of  concavities. 

5.  Supposed  Fall  of  a  Aftteoric  Stone  in  Independence  County^ 
Iowa,  darinf/ the  summer  of  1857 , — I  casually  learned  while  re- 
cently in  Missouri,  that  a  stone  fell  at  a  place  called  Pilot  Grove, 
near  the  stage  road,  in  or  near  the  month  of  August,  1857.  The 
stone  was  preserved ;  and  I  am  not  without  hopes  of  obtaining 
a  portion  of  it,  having  heard  of  its  exhibition  during  the  last 
year  before  the  Academy  of  Sciences  at  Chicago.* 

*  Detection  of  Phosphors  in  the  native  steel  of  Montgomery  {Vermont),  and  in 
the  Waterloo  {New  York)  Meteoric  ftone: 

I  have  examined  the  first  named  substance  chiefly  with  a  view  to  determine  its 
rehition-jlnp  to  the  Rutherfordton  (N.  C.)  Ferropi Heine,  (see  the  September  number 
of  thi<«  Journal  for  1859),  and  find  that  while  it  i^  free  from  silicon,  it  nevertheleH 
abounds  in  phosphorus.  The  Waterloo  stone,  whose  resemblance  is  so  ^eat  to  a 
well  burnt  Bristol  brick,  gives  a  very  decided  test  for  phosphoric  acid.  The  prob- 
lematical steel  from  Bedford  County  (PcDn^ylvania)  is  free  both  irom  siliouu  and 
phosphorus. 

New  HaveD,  July  1, 1860. 
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Art.  XX. — Influence  of  Arsenious  Acid  upon  iJie  Waste  of  tfie 

Animal  Tissue, 

According  to  experimeDts  made  by  Prof.  Schmidt  and  Dr. 
Stuerzwagc  of  Dorpat,*  arsenious  acid  when  introduced  into  the 
circulation,  occasions  a  considerable  diminution  of  the  ordinary 
waste  of  the  tissues. 

This  decrease,  which  amounts  to  from  twenty  to  forty  per  cent, 
occurs  even  after  the  administration  of  very  small  doses ;  more 
rapidly  if  the  acid  is  injected  directly  into  the  veins ;  more  slowly, 
yet  with  equal  intensity,  if  absorlJed  from  the  intestines.  The 
action  is  most  striking  in  the  case  of  fowls  which  neither  vomit 
after  injection  of  the  arsenic  nor  reject  their  accustomed  food ; 
but  even  in  cats  which  are  subject  to  vomiting  after  the  injection 
and  must  therefore  be  regarded  as  in  a  starving  condition,  the 
waste  of  the  organism  was  diminished  about  twenty  per  cent  after 
subtracting  the  decrease  occasioned  by  the  mere  want  of  food. 

This  fact  satisfactorily  explains  the  fattening  of  horses  afl;er 
small  doses  of  arsenious  acid,  a  phenomenon  well  known  to 
horse  dealers. 

An  amount  of  fat  and  albuminous  substances  equivalent  to 
the  repressed  ciirbonic  acid  and  urea  remains  in  the  body  and  in- 
creases its  weight,  if  the  animal  receives  at  the  same  time  a  suf- 
ficient amount  of  food. 

When  larger  doses  of  arsenious  acid  are  given  nervous  symp- 
toms appear,  which  may  be  classified  in  two  groups :  spinal  irri- 
tation and  paralysis.  To  the  first  may  be  referred  the  vomiting, 
the  accelerated  respiration,  the  feeble  pulse ;  to  the  last,  the  in- 
clination to  sleep,  the  weakness,  and  the  retarded  and  labored 
breathing.  Botn  may  be  explained  by  the  very  considerable 
congestion  of  the  central  organs  which  was  constantly  observed 
in  post  mortem  examinations. 

These  experiments  are  of  particular  interest  since  they  go  far 
to  prove  the  complete  reliability  of  the  published  accounts  of 
the  custom  of  '*  arsenic  eating,"  which  is  said  to  prevail  among 
the  peasantry  of  several  Austrian  provinces.  1  hese  accounts 
have  been  time  and  again  held  up  to  ridicule  by  toxicologists,t 
and  as  a  rule  have  been  received  with  suspicion  by  all  scientific 
men.  They  have  nevertheless  been  widely  published  and  are 
consequently  well  known  to  the  public. 

During  the  last  eight  or  ten  years  the  origin  of  these  accounts 

*  Journal  fur  praJUinche  Chemie,  1869,  Ixzviii,  p.  873. 

f  See  for  example,  ChrUtiton,  Edinburgh  Medical  Journal,  Feb.  1866,  i,  709.  A. 
CkemdlUr,  Journal  de  Chimie  Midirale,  etc.,  1864,  [3.]  x,  439.  Or  Taylor,  in  his 
▼ork  On  J^ouons,    Loodon,  Churchill,  1869,  p.  91. 
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has  been  generally  attributed  to  Dr.  v.  Tschudi,  who  published 
a  communication  upon  the  subject  in  1851;*  an  abstract  of 
which  may  be  found  in  Chambers'  Edinburgh  Journal,  Decem- 
ber 20,  1851,  [N.  S.,  No.  416,]  p.  389.t 

Two  years  later,  v.  Tschudi  made  another  commuDication^ 
in  support  of  his  previous  assertions: — this,  in  connection  with 
his  first  letter  which  had  previously  attracted  comparatiyely  lit- 
tle attention,  was  very  extensively  copied.§ 

Similar  stories  had  been  circulated,  however,  long  before  the 
letters  of  v.  Tschudi  were  made  public.  For  example,  oar  own 
attention  was  first  directed  to  the  subject  by  the  statement  pub- 
lished in  the  Penny  Cyclopeadia  of  the  Society  for  the  Diffunoa 
of  Useful  Knowledge,  London,  1882,  ii,  403.  Art  '^  Arsenic^ 
Medical  Uses  of."     ♦    *    * 

*'That  itfl  [white  oxyd  of  arsenic]  employment  in  such  doses  ['^ot 
•^  of  a  grain]  as  we  have  stated  is  not  only  safe  but  beneficial,  may  be 
satisfactorily  proved.  Not  only  are  old  worn  out  horses  endowed  with 
new  vigor,  improved  appetite,  <fec,  by  its  use,  but  pigeons  to  which  this 
article  is  given,  show  greater  appetite  and  liveliness  than  others  withoat 
it ;  and  in  Upper  Styria  the  peasantry  use  it  as  a  seasoning  with  miay 
articles  of  food,  such  as  cheese."     *     *     * 

In  the  Boston  Medical  and  Surgical  Journal,  1835,  xii,  211,  is 
the  following : 

'*  Dr.  Strohmayer  in  his  Medicinische  Praktische,||  relates  in  exemplifi- 
cation of  the  extent  to  which  the  system  may  become  accustomed  to  the 
operation  of  arsenic,  that  a  peasant  who  resided  near  a  convent  in  tbe 
Tyrol,  for  a  long  time,  took  ten  grains  of  arsenic  daily  with  his  food."  *  • 

In  noticing  the  article  in  Chambers*  Journal,  for  1851,  a  co^ 
respondent  of  the  London  and  Edinburgh  Monthly  Journal  of 
Medical  Science,  February,  1852,  xiv,  190,  cites  tne  following 
extracts : 

♦   Wiener  medizinische  WocheMchrift,  October  11th,  1861,  vol.  i.  No.  2S. 

f  From  which  it  was  copied  into  Wells's  Annual  of  Sdentific  DiaooTery,  1851,  p. 
862. — Hays's  Amnrican  Journal  of  the  Medical  Sciences  for  July.  1852,  voL  xxit,  a 
270,  also  contains  extracts  of  v.  Tschudi's  letter,  taken  from  the  French  OoMettfi  Ju 
Tribunaux  through  the  Journal  des  eonnaia$anee8  Med.  Chirurg.,  December  16lh^ 
1851. 

1    Wiener  medinnisehe  Wochen9chrifi,  1853,  No.  1. 

§  In  extcnao  in  Journal  de  Chimie  Medicale^  etc.,  1854,  [8.]  z,  489;  from  LtL 
Presne  Medicate  Beige  ;  from  Journal  dt  la  SociitS  det  Seieneea  midiealeM  et  naiur" 
elles  de  Bruxelles ;  abstract  in  Chambers's  Edinburgh  Joumed,  June  1 1th,  1858; 
[N.  S.,]  vol.  xix.  No.  493,  p.  382. 

An  abstract  of  the  first  (1851)  letter,  in  the  Gazette  de  HdpitauXf  of  Pariii,  May 
16,  1864,  p.  229  ;  from  Journal  de  Medicine  de  BruxeileSt  (see  also  London  Medical 
7%me8  and  Gazette,  July  1 854,  xxz,  66.)  is  perhaps  the  best  known  of  any  of  the  nu- 
merous extracts  from  v  .  Tschudi's  statements,  unless  it  be  that  given  by  J.  F.  W. 
Johnston  in  his  Chemistry  of  Common  Life.  New  York,  Appleton,  1855 ;  i,  166;  also 
in  Blackwood's  Magazine,  Dec.  1853,  Ixxiv,  687. 

[  I  Quere  f  Strohmayr.  Frz.  Medieinieehe  praktiache  Dartttellung  getammeiter 
KrankheitMfdlle,  v.  dee  ffeilver/ahreiu  aui  dem  Tagebueh  wmner  Erfahrung  Wien^ 
Oerold,  1831.] 
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**  From  VogtV  Armeimittollebro,  B.  1,  S.  507.^  « It  is  well-known 
that  old  worn  out  hones  gain  an  appetito,  strength  and  spirit  by  the  use 
of  anenic ;  and  a  pigeon  which  o»en  got  arsenic  was  observed  to  have 
ita  appetite  increased  and  its  movements  more  lively." 

"Prom  Med.  Jahh.  de$  Oester.  Staates,  1822,  S.  99."  "There  is 
Karoe  a  district  of  Upper  Styria  in  which  in  at  least  one  house,  arsenic 
may  not  be  found  under  the  name  of  Hydrach,  Orpimcnt,  d^c.  It  is  used 
fer  diseaaea  of  the  domestic  animals,  against  vermin,  and  also  as  a  stom- 
achic to  increase  the  appetite.  A  peasant  in  ray  presence  sbowed,  with 
the  point  of  a  knife,  how  much  arsenic  he  took  daily  and  without  which 
he  aaid  he  could  not  live.  I  estimated  the  Quantity  at  about  two  grains. 
It  tt  alao  said  to  be  used  as  a  seasoning  for  ciieese,  and  indeed  several  ca- 
aai  of  poiaoning  by  Styrian  cheese  have  occurred,  and  one  but  lately." 

Similar  statements  made  by  Wibmer,  (probably  in  his  book, 
entitled,  *^Die  WirJcung  der  Arzneimittel,  u.  (xi/te  im  gesunden  thier- 
ikhen  Korper^  4  vols.,  Munich,  1831-89,)  are  referred  to  in  Ger- 
man works  npon  the  materia  medica ;  while  travellers  who  have 
spent  much  time  in  these  provinces,  all  concur  in  their  statements 
regarding  the  common  custom  of  mixing  arsenic  with  the  food 
of  horses.t 

Evidence  of  this  sort  could  without  doubt  be  multiplied  to 
almost  any  extent  by  any  one  familiar  with  the  literature  of  the 
provinces  in  question,  or  with  the  habits  of  their  people.    A 

Snantity  of  such  material,:^  has  indeed  been  recently  collected  by 
[eiscb,  and  published  in  the  London  Chemical  Ifews,  May  19, 
1860,  i,  280 ;  from  which  we  quote  it,  as  being  recent,  (for  the 
most  part,)  precise  and  tolerably  direct ;  although  it  does  not 
differ  in  its  general  import  from  the  testimony  which  had  already 
been  offered. 

0»  Hu  Artenic  Eaters  of  StyTia^  hy  Charlen  Ileitchf  JE$g.,  F.C.8.,  Lecturer  im 
GkemiMtry  at  the  MiddUaex  Hoepital  Medical  CotUqe.% — At  the  lant  meeting  of  the 
llandioter  Philosophical  Society  I  observe  that  f>r.  Roccoe  called  attention  to  the 
irwnic  eaten  of  Styria.  Having  for  the  last  two  years  been  in  communication  with 
the  medical  men  and  other  residents  in  the  districts  where  this  practice  prevails,  I 
•ball  feel  obliged  if  you  will  allow  me  through  your  journal  to  make  known  the  facta 
I  bare  at  present  collected.  The  information  is  derived  mainly  from  Dr.  Lorenc, 
Imperial  Profes^r  of  Natural  History,  formerly  of  Salzburg,  from  Dr.  Carl  Arbele, 
Profenorof  Anatomy  in  Salzburg,  and  Dr.  Kottowitz,  of  Neuhaus,  besides  several 
noo-medical  friendii.  If  human  testimony  be  worth  anything,  the  fact  of  the  exist- 
eoce  of  arsenic  eaten  is  placed  beyond  a  doubt.  Dr.  Lorenz,  to  whom  questions 
were  fint  addressed,  at  once  stated  that  he  was  aware  of  the  practice,  but  added, 
tint  it  is  geoeitdly  difficult  to  get  hold  of  individual  cases,  as  the  obtaining  of  arsenic 

*  [Qu.  ?    Voigtel, Fr.  G.  System  der  ArzneimHtelUhre,  Leipzig,  1816] 

f  A  custom  which  seems  also  to  prevail  to  a  certain  extent  in  England.    Com- 

Dare  Kesteven,  cited  by  Taylor,  {np,  eit.,  p.  a#.)  from  the  Association  Medical 

Joamal,  Sept.  6,  and  20,    1866.     We  have  to  regret  our  inability  to  refer  to  K.*s 

original  paper,  the  tenor  of  which  is  not  readily  to  be  inferred  from  Dr.  Taylor's 

•xtracts. 

X  Compare  Boner  of  Ratisbon  in  Chamben's  Journal  of  Pop.  Lit.,  &e.,  Feb.  9tb, 
1856,  vuL  T,  No.  110,  p.  90  ;  see  also  ibid,  July  19th,  1866,  Tol  vi,  No.  180,  p.  46. 

g  From  the  Chemical  News,  May  19th,  1860. 
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without  a  doctor's  certificato  is  eontrarj  to  law,  and  those  who  do  ao  are  verr  anx- 
ious to  conceid  the  fact,  particularly  from  medical  men  and  priesta.  Dr.  Loreu 
was,  however,  well  acquainted  with  one  gentleman,  an  arsenic  eater,  with  whom  he 
kindly  put  me  in  communication,  and  to  whom  I  shall  refer  again  more  pariicularlj. 
He  also  says  that  he  knows  arsenic  is  commonly  taken  by  the  peaaants  in  Styriik 
the  Tyrol,  and  the  Salzkammergut,  principally  by  huntsmen  and  woodcatten^  to 
improve  their  wind  and  prevent  fatigue.    He  gives  the  following  perticolars : — 

**  The  arsenic  is  taken  pure  when  fasting,  in  some  warm  liquid,  as  coflfee,  beginuog 
with  a  bit  the  size  of  a  pm's  head,  and  increasing  to  that  of  a  pea.  The  oomplexioB 
and  general  appearance  are  much  improved,  and  the  parties  using  it  eeldom  look  io 
old  as  they  really  are,  but  he  has  never  heard  of  any  case  in  which  it  was  used  to 
improve  personal  beauty,  though  he  cannot  say  that  it  never  is  so  used.  The  fint 
dose  is  always  followed  by  slight  symptoms  of  poisoning,  such  as  baining  pain  in 
the  stomach  and  sickness,  but  not  very  severe. 

"  Once  begun,  it  can  only  be  left  off  by  very  gradually  diminishing  the  daily  doM^ 
as  a  sudden  cessation  causes  sickness,  burning  pains  in  the  stomach,  and  other  symp- 
toms of  poisoning,  very  npeedily  followed  by  death. 

"  As  a  rule,  arsenic  eaters  are  very  long  lived,  and  are  peculiarly  exempt  from  io- 
fectious  diseases,  fevers,  d^,  but  unless  they  gradually  give  up  the  practice  invaria- 
bly die  suddenly  at  last. 

**  In  some  arsenic  works  near  Salzburg  with  which  he  is  acquainted,  he  says  the 
only  men  who  can  stand  the  work  for  any  time  are  those  who  swallow  daily  doses 
of  arsenic,  the  fumes,  &c.,  soon  killing  the  others.  The  director  of  these  works^  the 
gentleman  before  alluded  to,  sent  me  the  following  particulars  of  his  own  case. 
(This  gentleman's  name  I  suppress,  as  he  writes  that  he  does  not  wish  the  only  thing 
known  about  him  io  England  to  be  the  fact  that  he  is  an  arsenic  eater ;  but  if  any 
judicial  inquiry  should  arise  which  mit^ht  render  positive  evidence  of  araeiiic  eating 
necessary,  his  name  and  testimony  will  be  forthcoming)  :— 

"  *  At  seventeen  ^ears  of  age,  while  studying  assaying,  I  had  much  to  do  with  ar- 
senic, and  was  advised  by  my  teacher,  M.  Bonsch,  Professor  of  Chemistiy  and  Min- 
eralogy at  Eislcben,  to  begin  the  habit  of  arsenic  eating.  I  quote  the  precise  words 
he  addressed  to  me : — '  If  you  wish  to  continue  the  study  of  assaying,  and  become 
hereafter  superintendent  of  a  factory,  more  especially  of  an  arsenic  factory,  in  which 
position  there  are  so  few,  and  which  is  abandoned  by  so  many,  and  to  preserve  your- 
self from  the  fumes,  Vhich  injure  the  lungs  of  most,  if  not  of  all,  and  to  continue  to 
enjoy  your  customary  health  and  spirits,  and  to  attain  a  tolerably  advanced  age,  I 
advise  you,  nay,  it  is  absolutely  necessary,  that  besides  strictly  abstaining  from  spir- 
itous  liquors,  you  should  learn  to  take  arsenic ;  but  do  not  forget,  when  you  have  at- 
tained the  age  of  fifty  years,  gradually  to  decrease  your  dose,  till  from  the  dose  to 
which  you  have  become  accustomed  you  return  to  that  with  which  you  began,  or 
even  less.'  I  have  made  trial  of  my  preceptor's  prescriptions  till  now,  the  forty -fifth 
year  of  my  age.  The  dose  with  which  I  began,  and  that  which  I  take  at  prej^eat.  I 
enclose ;  they  are  taken  once  a  day,  early,  in  any  warm  liquid,  such  as  coffee,  but  not 
in  any  spirituous  liquors.'  The  doses  sent  were  No.  1,  original  dose,  three  grains: 
No.  2,  present  dose,  twenty-three  grains  of  pure  white  arsenic  in  coarse  powder.  Dr. 
Arbele  says  this  gentleman's  daily  dose  has  been  weighed  there  also,  and  found  as 

above.     Mr. continues : — '  About  an  hour  after  taking  my  first  dose  (I  took  the 

same  quantity  daily  for  three  months,)  there  followed  slight  perspiration  with  grip- 
ing pains  in  the  bowels,  and  after  three  or  four  hours  a  loose  evacuation  ;  this  was 
followed  by  a  keen  appetite  and  a  feeling  of  excitement  With  the  exception  of  the 
pain,  the  same  symptoms  follow  every  increase  of  the  dose.  I  subjoin,  as  a  caution, 
that  it  is  not  advisable  to  begin  arsenic  eating  before  the  age  of  twelve  or  after  thirty 
years.'  In  reply  to  my  question,  if  any  harm  results  from  cither  interrupting,  or  al- 
together discontinuing  the  practice,  he  replies,  *  Evil  consequences  only  ensue  from  a 
long  continued  interruption.  From  circumstances  I  am  often  obliged  to  leave  it  off  for 
two  or  three  days,  and  I  feel  only  slight  languor  and  loss  of  appetite,  and  I  revuroe 
taking  the  arsenic  in  somewhat  smaller  doses.  On  two  occasions,  at  the  earnest  solicit- 
ations of  my  friends,  I  attempted  entirely  to  leave  off  the  arsenic.  The  second  time 
was  in  January  18.56.  I  was  induced  to  try  it  a  second  time  from  a  belief  that  my 
first  illness  iiii»;ht  have  arisen  from  some  other  cause.  On  the  third  day  of  the  sec- 
ond week  after  leaving  off  the  dose  I  was  attacked  with  faintness,  depression  of  spir- 
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1,  menUl  weakness,  and  r  total  loss  of  the  little  appetite  I  still  had ;  sleep  also 
■tirely  deserted  me.  On  the  fourth  day  I  had  violent  palpitation  of  the  heart,  ac- 
BBpaiiied  b^  proinse  perspiration.  Inflammation  of  the  lungs  followed,  and  I  was 
■d  np  for  nme  weeks,  the  same  as  on  the  first  occasion  of  leaving  off  the  arsenic. 
hd  I  not  been  bled,  I  should  most  likely  have  died  of  apoplexy.  As  a  restorative, 
\  rHamed  the  arBenic  eating  in  smaller  doses,  and  with  a  nrm  determination  never 
(un  to  be  seduced  into  leaving  it  off,  except  as  originally  directed  by  my  precep- 
or.  The  reanlts  on  both  occasions  were  precisely  the  same,  and  death  would  ccr- 
hftTe  ensued  had  I  not  resumed  arsenic  eating.'  One  of  the  most  remarkable 
in  this  narrative  is  that  this  gentleman  began  with  a  dose  which  we  should 
poisooouBi  This  is  the  only  case  of  which  I  have  been  able  to  obtain  such 
all  particuUus,  bat  several  others  have  been  mentioned  to  me  by  those  who  knew 
hi  parties,  and  can  voudi  for  their  truth,  which  I  will  briefly  relate. 

"One  gentleman,  besides  stating  that  he  is  well  aware  of  the  existence  of  the 
mcftice,  says  he  is  well  acquainted  with  a  brewer  in  Kla^enfurth  who  has  taken 
Inly  doses  of  arsenic  for  many  years  ;  he  is  now  past  middle  life,  but  astonishes 
!ftfj  one  by  his  fresh  juvenile  appearance ;  he  is  always  exhorting  other  people  to 
bQow  htt  example,  and  says,  '  See  how  strong  and  fresh  I  am,  anil  what  an  advan- 
ige  I  have  over  you  all !  In  times  of  epidemic  fever  or  cholera,  what  a  fright  you 
rrt  in.  while  I  feel  sure  of  never  taking  infection.' 

"Dr.  Arbele  writes,  'Mr.  Curator  Kiirsinger  (I  presume  curator  of  some  museum 
It  Halxborg,)  notwithstanding  his  long  professional  work  in  Lungau  and  Binzgau, 
OMw  only  two  arsenic  eaters,  one  the  gentleman  whose  case  has  just  been  related, 
hi  other  the  ranger  of  the  hunting  district  in  Grossarl,  named  Trauner.  This  man 
tas  at  the  advanced  age  of  81  still  a  keen  chamois  hunter  and  on  active  climber  of 
BDontwns ;  he  met  his  death  by  a  fall  from  a  mountain  height  while  en^i^oged  in  his 
wcnpation^  Mr.  Kiirsinger  says  he  always  seemed  very  hnalthy,  and  every  evening 
imiarly,  after  remaining  a  little  too  long  over  his  glass,  he  took  a  dose  of  arsenic, 
imch  enabled  him  to  get  np  the  next  morning  perfectly  sober  and  quite  bright  Pro- 
innr  Fenxl  of  Vienna  vras  acquainted  with  thid  man.  and  made  a  statement  before 
nme  learned  society  concerning  him,  a  notice  of  which  Mr.  Kursinger  saw  in  the 
IFifiMr  Zeitung,  but  I  have  not  been  able  to  find  the  statement  itself.  Mr.  Krum, 
the  pharmaceutist  here,  tells  me  that  there  Ih  in  Stiirzburg  a  well  known  arsenic 
later,  Mr.  Schmid,  who  now  takes  daily  twelve,  and  sometimes  fifteen,  grains  of  ar- 
lenic  He  began  taking  arsenic  from  curiosity,  and  appears  very  healthy,  but  al- 
vayt  becomes  sicklv  and  falls  away  if  he  attempts  to  leave  it  off.  The  director  of 
the' arsenic  fiactory  before  alluded  to  is  also  said  to  be  very  healthy,  and  not  to  look 
M>  old  as  forty-five,  which  he  really  is.'* 

*  As  a  proof  how  much  secrecy  is  observed  by  those  who  practise  arsenic  eating, 

I  may  mention  that  Dr.  Arbele  says  he  inquired  of  four  meuical  men,  well  acquain- 
ted with  the  people  of  the  districts  in  question,  both  in  the  towns  and  country,  and 
they  could  not  tell  him  of  any  individual  case,  but  knew  of  tiie  custom  only  by 
report. 

"  Two  criminal  cases  have  been  mentioned  to  me,  in  which  the  known  habit  of  ar- 
mic  eating  was  successfully  pleaded  in  favor  of  the  accused.  The  first,  by  Dr. 
Kottowitz  of  Ncuhaus,  was  tliat  of  a  girl  taken  up  in  that  neighborhood  on  strong 
■Dipicion  of  having  poisoned  one  or  more  people  with  arsenic,  and  though  circum- 
Kaoces  were  strongly  against  her,  yet  the  systematic  arsenic  eating  in  the  district 
«M  pleaded  so  successfully  in  her  fkvor,  that  she  was  acquitted,  and  still  lives  near 
Kenhans,  but  is  believed  by  every  one  to  be  guilty.  The  other  cane  was  mentioned 
Inr  Dr.  Lorenz.  A  woman  was  accused  of  poisioning  her  husband,  but  brought  such 
clear  proof  that  he  was  an  arsenic  eater,  as  fully  to  account  for  an^cnic  being  found 
to  the  body.     She  was,  of  course,  acquitted. 

•*One  fact  mentioned  to  me  by  some  friends  is  well  worthy  of  note.  They  say  : 
In  this  part  of  the  world,  when  a  graveyard  is  full,  it  is  shut  up  for  about  twelve 
rears,  when  all  the  graves  which  are  not  private  property  by  purchase  are  dug  up, 
be  bones  collected  in  the  chamel-hou^,  the  ground  ploughed  over,  and  burying  be- 
ina  again.     On  these  occasions  the  bodies  of  arsenic  eaters  are  found  almost  un- 

•  T\te  man  above  mentioned  soom^  quite  to  diflTcr  with  Mr. on  the  impropriety  of  takint: 

"venic  with  iipiritoiis  liqnorv,  and  actually  employs  it  as  a  means  of  correcting  their  eircctii. 

II  others  that  I  have  heard  01"  concur  in  saying  that  it  should  be  taken  fasting. 
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clinnsfe(],and  roinitrni^HMe  hy  their  frieml?.  Many  people  rappoee  that  the  findaig 
of  their  bo(iiH«  is  the  niii^in  of  the  Mory  of  the  Tampire.'  In  the  MediciniMdm 
Jahrbuch  dra  Outer.  Kai»tr«taate».  1822,  neuei^t  hhlge,  there  is  a  report  by  Profc» 
M)r  Srhall^^u))er,  of  the  Imperial  Lyceum  at  GriLtz,  of  an  inTedigatiOD  uodertalMi 
by  onler  of  government  into  various  ca«c8  of  poivoning  by  arsenic  After  gnriw 
details  of  six  |x»t-mortfra  e^mminatinnt^he  say^: — *Tlie  reason  of  the  freqmncjai 
1he«<e  sad  ca«et(  nppear»  to  me  to  be  the  familiarity  with  arsenic  which  exists  in  ov 
country,  particularly  the  higher  parts.  There  is  hardly  a  district  in  Upper  Styih 
Tvherc  you  will  not  find  arsenic  in  at  least  one  house  under  the  name  of  hydriidi. 
Tlicy  u^c  it  for  the  com]>laints  of  domestic  animals,  to  kill  vermin,  and  as  a  stOB- 
nchic  to  excite  an  appetite.  I  saw  one  p>casant  r^how  anotlicr,  on  the  point  of  a  knifc^ 
how  much  arsenic  he  t<iok  daily,  without  which,  he  said,  he  conld  not  live;  thi 
quantity  I  should  cf<timate  at  two  irrains.  It  is  said,  bat  this  I  will  not  uiswer  fori 
that  in  that  part  of  the  country  this  poison  is  Ui*ed  in  making  cheese ;  and,  in  fiut« 
several  cates  of  poisoning  by  cheese  have  occurred  in  Upper  Styria,  one  not  loog 
since.  The  aljove  nientionecf  peasant  states,  I  believe  truly,  that  they  buy  the  am- 
nic  from  the  Tyrolcse,  who  bring  into  the  country,  spirits  and  other  medicinea,  andM 
are  the  cause  of  much  mischief.*  This  report  is,  1  believe,  mentioned  in  Orfila's  Thti- 
co/o/Tt/,  and  one  or  two  other  works,  but  I  have  not  seen  it  quoted  myself;  it  ii  in- 
tcreVting,  as  being  early  and  official  evidence  of  arsenic  eathsg.  Since  1  received  tht 
above  information,  a  gentleman  who  was  studying  at  this  hospital,  told  me  thati 
when  an  assistant  in  Lincolnshire,  he  knew  a  man  who  began  taking  arseaie  for  soma 
skin  (lis(>a«e.  and  gradually  increased  the  dose  to  five  grains  daily.  He  said  he  him- 
self supplied  him  with  this  dose  daily  for  a  long  time.  He  wrote  to  the  medied 
man  with  whom  he  was  ossibtant.  and  I  have  been  for  a  long  time  promised  full  par* 
ticulars  of  the  case,  but  beyond  the  fact  that  he  took  five  trains  of  arsenic,  in  the 
form  of  Fowler's  solution,  daily,  for  about  six  years,  and  could  never  leave  it  off 
without  inconvenience  and  a  return  of  his  old  complaint  I  have  as  yet  not  received 
them.  I  have  delayed  publishing  the^e  facts  for  some  time,  hoping  to  get  infomiA- 
tion  on  some  other  points,  for  which  I  have  written  to  my  friends  ab^d ;  bnt  as  eoo- 
siderable  delay  takes  place  in  all  communications  with  them,  I  have  thought  it  bet- 
ter  to  publish  at  once  the  information  I  have  already  received.  All  the  parties  spo- 
ken  of  are  people  on  whom  the  fullest  reliance  can  be  placed,  and  who  nave  taken 
much  pains  to  ascertain  the  foregoing  particulars.  The  questions  which  still  remain 
unanswered  are  the«<e : — 

'*  I  St.  Can  atiy  ofHcial  report  be  obtained  of  the  trials  of  the  two  people  meotioa- 
ed  by  Drs.  Kottowite  and  Lorenz  ? 

"  2nd.  Do  medical  men  ii?  thci-te  districts,  when  using  arsenic  medicinally,  find  thfl 
same  cumulative  effects  as  we  experience  here  I  Or  is  there  anything  in  the  air  or 
mode  of  living  which  prevents  it? 

**  8rd.  Can  any  evidence  be  obtained  as  to  how  much  of  the  arsenic  taken  is  ei' 
creted?  to  show  whether  the  body  gradually  becomes  capable  of  enduring  its  prei* 
ence,  or  whether  it  acquires  the  power  of  throwinij  it  off  ^* 

**  I  have  pniposed  t^)  the  gentleman  who  furnished  me  with  the  particulars  of  his 
own  ca<>e  either  to  make  an  estimate  of  the  arsenic  contained  in  his  own  urine  and 
fieces  during  twenty-four  hours,  or  to  collect  the  same  and  forward  them  to  me  thai 
I  may  do  so,  but  as  yet  have  received  no  answer." — Pharmaceutical  Journal, 

The  only  wonder  is  that  direct  experiments  have  not  been 
made  long  ago  upon  the  excretions  of  suspected  arsenic  eaters, 
or  upon  their  bodies  after  death.  In  calling  attention  to  the  sub- 
ject some  montl IS  since,  {Repertoire  de  Chimie  Appliquee^  February, 
1860,  ii,  44,)  \vc  took  occasion  to  urge  this  point  and  to  bring 
forward  the  observation  of  Prof.  K.  Koppf,  who  found  in  the 
course  of  his  experiments  upon  arsenic  acid — which  was  manu- 
factured upon  the  great  scale  and  largely  employed  in  calico-print- 

*  The  fact  of  the  preservation  of  the  bodies  shows  that  some  considerable  quan- 
tity must  be  retained  [or  rather  offers  an  example  of  the  well  known  fact  that 
lea  loaded  with  fat  decompose  but  slowlv. — f.  h.  s.] 
Oomptaa  Bendui,  1856,  xUi,  1063  ;  J.pr.  Ch.  Ixix,  273. 
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J  him — that  the  weight  of  his  body  rapidly  increased,  some 
Sb  having  been  gained  in  the  course  of  the  two  months,  dur- 
rhich  he  was  subject  to  absorb  the  acid,  his  hands  having 

frequently  in  contact  with  the  arsenical  solution :  arsenic 
I  detected  the  while  in  his  solid  and  liquid  excrements.    As 

however,  as  the  exposure  to  the  arsenic  ceased,  his  weight 
n  to  decrease,  and  in  the  course  of  9  or  10  weeks,  fell  back 
1  to  its  normal — 150  lbs.  Believing  that  direct,  positive 
ence  like  this — ^though  the  instance  be  solitary — where  the 
9Ct  of  the  experiment  was  a  healthy,  vigorous  man,  and  a 
ed  observer,  ought  to  outweigh  almost  any  amount  of  nega- 
testimony,  such  as  has  been  brought  forward  by  physicians 

have  not  witnessed  similar  effects  upon  their  diseased  pa- 
a  when  the  latter  were  treated  with  arsenical  preparations. 
lonld  be  observed  that  one  of  the  strongest  arguments  brought 
>7  toxicologists  against  the  truth  of  the  accounts  of  the  arse- 
saters  has  been  drawn  from  the  result  of  medical  practice. 
boat  attempting  to  discuss  the  matter  at  length,  it  may,  nev- 
eless  be  permitted  to  the  non-professional  reader  of  the  med- 
literature  bearing  upon  this  subject  to  remark  that  the  e\n- 
36  there  accumulated  in  spite  of  its  apparent  obscurity  and 
he  contradictions  with  which  it  is  involved  seems  to  point 
rly  to  the  fact  that  in  minute  doses  arsenious  acid  acts  oene- 
llj  upon  the  general  health  of  many  patients.  Thus,  accord- 
to  Dr.  Henry  Hunt  :* 

Arsenic  operates  most  favorably  on  persons  who  are  of  lax  fibre,  ac- 
panied  bv  a  languid  state  of  the  circulation  and  whose  secretions  are 
ir  profuse  than  otherwise  ;  the  urine  pale  and  plentiful,  and  more  es- 
lUy  on  tlioso  whose  skin  is  cold  and  moist.  In  persons  of  this  des- 
ioo,  whilst  arsenic  to  an  extent  far  beyond  other  medicines,  relieves 
aeoralgic  pain,  it  improves  the  general  health,  and  gives  firmness  and 
r  to  the  constitution."  *  *  ♦  *  While  upon  certain  peculiar 
peraments  it  is  hurtful ;  thus  Dr.  Ilunt  continues,  "  when  neuralgia 
■ociated  with  the  same  morbid  action  in  the  spine,  with  anaemia ;  or 
»  from  injuries  of  nen-es  ;  or  local  irritation  of  nerves  by  diseases,  or 
ataral  growth  of  bone ;  or  if  it  be  complicated  with  engorgement  of 
liver  and  other  viscera ;  arsenic  is  usually  injurious,  and  1  believe  sel- 
I  useful." 

LgmiD,  not  to  multiply  instances  further,  Erichsen,f  in  treating  of  the 
of  arsenic  in  diseases  of  the  skin,  "  lays  great  stress  upon  the  necessi- 
i  attending  particularly  to  the  constitution,  and  temperament  of  the 
eot  before  commencing  the  use  of  the  medicine.  It  will  be  badly 
le  by  individuals  of  a  plethoric  habit  of  body  or  of  a  highly  sanguine 
laoguineo-nervous  temperament, — this  arises  from  the  stimulating 
)ertie8  of  the  metal.    In  such  cases,  the  digestive  organs  become  so  ir- 

Id  his  work  opoo  Neuralgic  Disonlors.  cited  in  Braithwaite's  Retrospect  of 
L  MmL,  1844,  No.  iz.  p.  34 ;  also,  ibid.  No.  x,  p.  23. 
finichwaite's  Retrospect,  1848,  No.  viii,  p.  14. 
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ritated  and  the  nen'ous  system  so  excited  under  the  use  of  the  arsenk 
that  it  is  impossible  to  employ  it  in  any  such  dose  as  caa  be  expected  to 
produce  a  beneficial  effect  upon  the  cutaneous  affection.    There  are  othfli 
circumstances  which  contra-indicate  the  use  of  this  remedj,  namely,  'the 
complication  of  the  cutaneous  affection  with  other  diseases,'  and  espt- 
cially  with  irritative  or  inflammatory    gastric    dyspepsia,   accompanifld 
with  a  sensation  of  heat  and  oppression  at  the  epigastrium,  increased 
by  food  so  well  described  by  Dr.  Todd.     When  this  form  of  dyspepsia 
is  present    the  smallest  doses  of  arsenic  will  do  harm,  as  the  usual 
effect  of  the  remedy  when  continued  too  long  is  to  produce  these  veij 
symptoms.     Besides  this  form  of  indigestion  any  other  local  inflam- 
maiory  condition  of  the  system  or  the  superinvention  of  phthisis,  wiD 
contra-indicate  the  use  of  so  powerfully  stimulating  a  tonic  as  arsenic' 
Further  on  he  remarks  :     *'  It  has  already  been  shown  that  the  use  of  tlie 
preparations  of  this  metal  is  exceedingly  hazardous  in  individuals  of  e 
sanguine    or    sanguineo-nervous   temperament   and    excitable  habit  of 
body,  or  in  those  who  suffer  from  or  are  peculiarly  disposed  to  irrititiTe 
gastric  dyspepsia,  or  any  inflammatory  disorder.    On  the  other  hand,  tb^ 
are  in  most  cases  borne  well  by  individuals  of  a  somewhat  phlegmitie^ 
debilitated,  or  lax  habit  of  body,  more  particularly,  if  they  are  past  tlie 
middle  age,  with  a  pale  cachectic  complexion,  languid  weak  circulation, 
and  a  general  want  of  tone  about  the  system,  acting  upon  such  patienti 
as  powerful  and  useful  tonics.    In  persons  of  this  habit  of  body  the  dis- 
eases of  the  skin  appear  rather  to  be  dependent  upon  a  degree  of  debility 
or  want  of  power  in  the  cutaneous  capillaries ;  and  it  is  in  these  patienti 
that  the  preparations  of  arsenic  are  of  great  service  in  exciting  in  a  pecu- 
liar manner  a  more  healthy  action  in  this  class  of  vessels,  thereby  modify- 
ing or  removing  those  morbid  changes  that  are  the  results  of  an  abllO^ 
mal  condition  in  their  secernent  and  nutrient  functions." 

In  this  connection  it  must  not  be  forgotten  that  in  the  opinion 
of  many  scientific  men,  the  healing  action  of  various  mineral 
waters  may  depend,  in  part,  at  least,  upon  the  arsenic  which 
these  springs  are  known  to  contain.*  A  doctrine  which  is  pub- 
licly taught  by  several  of  the  chemical  Professors  at  Paris. 

'Taken  as  a  whole  the  medical  evidence  which  has  fallen  under 
our  notice,  is  adverse  to  the  possibility  of  "  arsenic  eating,"  only 
in  so  far  as  relates  to  the  large  quantities  of  the  poison  which,  as 
is  affirmed;  the  human  body  can  accustom  itself  by  long  contin- 
ued habit,  to  support  with  impunity.  This  last  enquiry,  how- 
ever interesting  in  itself,  is  one  on  which  very  little  is  known 
with  certainty  as  yet,  and  is  plainly  of  quite  secondary  importance 
in  a  scientific  point  of  view  to  that  of  the  beneficial  action  of 
moderate  doses  of  arsenious  acid,  which  would  now  appear  to  be 
proved.  From  the  very  general  interest  which  attacnes  to  the 
subject  it  is  greatly  to  be  hoped  that  further  researches  may 
soon  decide  the  amount  of  this  tolerance.  F.  H.  S. 

*  Compare  Walchn^r,  Ann.  Ch.u.  Phami.,  Ixi,  206;  or  Comptes  Rendui,TSMt 
614.  Fipuier,  Coniptes  Rendus,  xxiii,  820.  ChevalUer  and  Schane/ele,  ibid,  xn, 
760.     T/tenard,  ibid,  xxxix,  769. 
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)URXAL  OF  THE  AMERICAN  GEOGRAPHICAL  SOCIETY. — The 

number  of  the  second  volume  of  the  American  Geographi- 
Societj's  Journal  has  appeared  in  a  new  and  enlarged  fonn, 
ctavo  volume  of  148  pages.  The  articles  (eight  in  number) 
of  a  more  extended  and  scientific  character  than  usual,  and 
vho^e  appearance  of  the  Journal  is  such  as  will  reflect  great 
it  on  the  sociefy  and  enlarge  its  sphere  of  usefulness. 
Tticle  lirst,  which  is  compiled  from  data  furnished  by  the 
Irographical  Office,  Washington,  gives  an  account  of  the  pro- 
3  of  Marine  Geography,  within  the  past  few  years;  which 
llowed  by  a  synopsis  of  the  operations  of  the  Coast  Survey 
ng  the  year  1859,  by  Prof.  Bache.  An  account  of  the  lake 
>a  in  Honduras,  contributed  by  Mr.  E.  G.  Squier,  is  the 
i  article.  The  address  commemorative  of  ICarl  liitter,  de- 
red  before  the  Society  by  Prof.  Guyot,  comes  next  in  order, 
iing  the  most  complete  and  eloquent  tribute  to  the  great  ge- 
ipher  which  has  yet  appeared.  Its  review  of  the  character- 
8  and  contents  of  Kitter's  Erdkunde  is  especially  valuable. 
sixth  article  is  a  translation  by  Mr.  E.  E.  Straznicky  from 
Journal  of  the  Geographical  Society  of  France,  of  an  essay 
the  Geographical  distribution  of  Animals,  by  Mons.  A. 
iry.  Mr.  J.  G.  C.  Kennedy,  the  superintendent  of  the  U.  S. 
aus,  then  reviews  the  origin  and  progress  of  Statistics,  and 
Wynne  illustrates  the  working  of  benevolent  societies,  such 
the  Odd  Fellows,  among  the  laboring  classes.  The  number 
oncluded  by  an  excellent  and  full  survey  of  recent  geograph- 
and  statistical  literature,  prepared  by  the  General  Secretary 
the  Society,  Mr.  D.  W.  Fiske,  to  whom,  with  the  cooperation 
the  Committee  of  Publication,  the  editing  of  the  Journal  was 
rusted.  The  Society  now  has  a  small  but  well  selected 
rary,  with  rooms  in  a  central  part  of  New  York  City.  Its 
of  active  members  enrolls  about  five  hundred  names,  and 
usefulness  and  importance  have  never  been  greater  than  at 
isent 

Schlagintweit's  Mission  to  Central  and  IIigh  Asia. — 
B  have  received  through  Mr.  S.  H.  Grant  of  New  York,  the 
)spectu3  of  Mr.  Brockhaus  of  Leipsic,  announcing  the  cen- 
ts and  character  of  the  Report  which  is  soon  to  be  published 
the  brothers  Schlagintweit  on  their  journey  to  the  Ilimala- 
\j  from  1854  to  1858.  It  contains  some  infonnation  to  which 
have  not  had  access  in  our  previous  notices  of  their  expedi- 
1.  Since  the  return  of  the  authors  from  India  in  June  l857, 
y  have  been  engaged  in  preparing  for  publication  the  results 
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of  their  observations,  and  are  now  able  to  promise  a  work  in 
nine  volumes,  quarto,  with  an  atlas  in  three  folio  volumes.  The 
importance  of  tnis  work  will  justify  us  in  explaining  its  character 
at  some  length. 

The  first  volume  will  be  devoted  to  Astronomy  and  Magnet- 
ism. The  observations  extend  from  Cevlon  to  Turkistan  and 
from  Assam  to  Kabul.  Their  importance  may  be  the  better  ap- 
preciated if  it  is  borne  in  mind  that  "  with  the  exception  of  the 
well  known  observations  at  the  government  observatories  of 
Bombay  and  Madras,  some  very  valuable  omes  by  Taylor  and 
Caldecott  in  Southern  India,  and  others  recently  made  by  Brown 
at  Travankor,  scarcely  any  observations  have  oeen  taken  in  the 
interior  of  India,  so  that  the  modifications  of  the  magnetic  lines 
over  this  large  area  form  a  new  object  of  scientific  discussion." 

In  India  proper  the  astronomical  labors  of  the  Schlagintweits 
relate  chieny  to  the  determination  of  the  true  and  magnetio 
meridian  and  to  observations  for  finding  time.  But  in  the  Him- 
alaya, their  operations  included  also  determinations  of  latitude 
and  longitude.  The  whole  of  Western  Thibet  has  been  found 
to  be  farther  west  than  has  hitherto  been  supposed,  and  for 
Kuenluen  and  Turkistan  the  latitudes  have  also  been  laigely 
corrected. 

The  second  volume  will  contain  the  hypsometrical  and  trigo- 
nometrical observations,  including  the  determination  of  abont 
2000  points  in  the  various  countries  explored.  The  third  vol- 
ume, on  Topical  Geography,  has  for  its  object  a  practical  aim, 
reviewing  chiefly  the  commercial  and  military  routes  in  High 
Asia,  with  reference  to  their  commercial  and  military  import- 
ance. Part  of  this  volume  is  devoted  to  linguistic  researches 
and  vocabularies.  The  fourth  and  fifth  volumes  include  all  that 
the  explorers  have  collected  on  Meteorology,  and  the  sixth  is 
devoted  to  Geology.  Volume  seventh  relates  to  Botany  and 
Zoology.  Volume  eighth  is  given  to  Ethnography,  including 
an  examination  and  comparison  of  the  facial  casts  to  which  we 
have  previously  referred  in  this  Journal.  The  ninth  and  last 
volume  presents  in  a  popular  form  comparative  descriptions  of 
the  various  regions  of  India  and  High  Asia. 

The  Atlas  will  contain :  1.  Maps,  geographical,  physical,  and 
geological ;  2.  Profiles,  meteorological,  hydrographical  and  geo- 
logical; and  8.  Views  and  general  panoramas.  The  general 
size  of  the  plates  is  three  feet  by  two.  The  whole  cost  of  the 
work  will  be  £86,  and  its  completion  is  promised  in  about  three 
years. 

CA^^VDIAN  Expedition  to  the  Bed  Eiver  under  Glad- 
MAN,  Dawsox,  Hind,  and  Napier,  1857-1858. — The  interest 
which  has  been  manifested  in  the  report  of  the  PalLsser  expedi- 
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tion  contained  in  a  recent  number  of  this  Journal,*  leads  us  to 
condense  and  translate  from  Dr.  Pctermann's  excellent  Mittlml- 
ungen  (January,  1860)  an  account  of  the  explorations  of  the 
Bed  Biver  which  were  made  in  1857  and  1858  by  Gladman, 
Bawson,  Hind,  and  Napier.  We  regret  that  we  cannot  repro- 
duce the  admirable  maps  which  accompany  the  article.  The 
writer  in  Petermann's  Journal  remarks  substantially  as  follows : 

Although  the  Canadians  had  long  endeavored  to  direct  the 
ittention  of  the  British  government  to  tliat  vast  portion  of  Brit- 
ish North  America,  which  stood  until  very  recently  under  the 
immediate  supervision  of  the  Hudson's  Bay  Company,  and  had 
tried  to  induce  them  to  effect  a  revision  of  the  claims  of  that  mer- 
cantile body,  it  was  nevertheless,  not  until  1856  when  gold  was 
discovered  in  Eraser's  and  Thompson's  rivers,  that  the  British 
government  took  the  matter  into  serious  consideration,  and 
in  1857  sent  out  an  expedition  (Pallisser's  expedition)  and  de- 
clared in  1858  New  Caledonia,  as  it  was  called  under  the  above 
mentioned  company,  an  independent  colony,  to  be  known  in 
future  by  the  name  of  British  Columbia.  At  the  same  time 
it  was  urged,  that  the  government  of  Canada  might  be  empow- 
ered to  incorporate  adjacent  portions  of  land,  particularly  the 
lo-called  Saskatchewan  district,  east  of  the  Bocky  Mountains. 
This  expedition  accomplished  its  chief  object,  to  find  a  pas- 
nge  across  the  Bocky  Mountains,  and  also  reported  favorably 
in  regard  to  future  settlements  in  the  Saskatchewan  district, 
which  may  be  called  the  intermediate  district  between  the  set- 
tled portion  of  British  North  America  and  the  new  gold  region 
in  British  Columbia.  At  the  same  time  with  Palliser's  expedi- 
tion another  expedition  was  started  directly  by  the  Canadian 
^vernment,  and  it  is  our  object  in  the  present  paper,  after  hav- 
ing presented  a  few  general  remarks  on  the  country,  to  give  a 
brier  synopsis  of  the  course  of  this  latter  expedition. 

The  Saskatchewan  district  between  the  Bed  Biver  and  the 
Bocky  Mountains  has  already,  since  the  beginning  of  the  present 
century,  been  the  object  of  many  explorations,  the  most  promi- 
nent of  which  are  those  of  Astronomer  Thompsonf,  Lefroy, 
Richardson,  Lord  Selkirk,  Blodget,  and  others.  They  all  agree 
that  the  Saskatchewan  district  is  well  adapted  for  cultivation. 
It  comprises  an  immense  area,  and  as  early  as  1805,  Lord  Selkirk 


♦  Vol  «viii,  p.  320. 

f  Tbompcon  was  from  1790  over  SO  years  in  the  employ  of  the  Hudson's  Bay 
Company,  and  the  reports  of  his  explorations  (37  vol».)  are  deposited  in  the  Ar- 
cfaivef  of  this  Company.  From  fragments  of  them  it  appears  that  Ti)ompt4nn  pos- 
leaied  a  great  knowledge  of  the  country,  but  it  is  doubtful  whether  theine  reports 
vill  erer  be  accessible  to  such  as  ore  not  connected  with  the  Company.  Until  now 
the  Company  has  kept  them  back.    [Compare  this  Journal,  xxyiii,  844,  note.] 
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said  that  it  could  give  bread  to  at  lea^it  SO  millions  of  people. 
In  regard  to  the  climate,  says  Blodget,  who  is  most  thorougUy 
acquainted  with  the  subject,  that  the  average  temperature  in  win- 
ter is  not  below  that  of  St.  Petersburg  ana  Moscow ;  in  summer 
it  equjils  that  of  northern  Italy  and  New  York.  The  tempera- 
ture increases,  just  as  in  Europe,  as  you  go  froia  east  to  west 
Spring  commences  at  all  points  almost  at  the  same  time.  There 
is  no  want  of  rain ;  grass,  forests  and  buiialoes  abound.  Useful 
timber  is  abundant ;  coal  is  found  in  many  places,  but  partic- 
ularly rich  deposits  exist  at  the  foot  of  the  Kooky  Mountains, 
and  near  the  Little  Sauris  River.  The  country  is  level  and  ap- 
pears 60  even,  that  Blakistone  remarked  that  for  the  construc- 
tion of  a  railroad  nothing  was  required  but  to  put  down  the  rails. 
Its  numerous  lakes  and  rivers  can  easily  be  connected  for  inter^ 
nal  communication,  and  afford  even  now  the  only  means  of 
transport  between  the  different  stations  of  the  Hudson^s  Bay 
Company.  The  Saskatchewan  district  can  also  easily  be  con- 
nected with  the  new  gold  region  by  means  of  commodious  roads 
through  Palliser's  passage  across  the  Bocky  Mountains.  This 
new  colonv  will,  by  reason  of  its  very  favorable  situation,  its 
beautiful  harbors,  but  particularly  by  reason  of  its  wealth  in 
gold,  surely  rise  as  speeaily  as  Southern  California ;  and,  as  it  is 
less  capable  of  agnculture,  would  naturally  become  the  great 
market  for  the  products  of  its  eastern  neighbors,  in  the  Saskatch- 
ewan district. 

We  may  therefore  well  be  justified  in  prognosticating  for  this 
district  a  prosperous  future  in  regard  to  agriculture,  but  we 
cannot  agree  with  such  opinions  expressed  some  time  ago  in  the 
Montreal  Pilot,  that  by  a  regularly  established  road  from  Lake 
Superior  to  Lake  of  the  W  oods.  Red  River,  Lake  Winnipeg, 
Saskatchewan  river,  across  the  Rocky  Mountains  to  the  rivers  of 
British  Columbia,  thence  to  the  Pacific,  all  commercial  inter- 
course between  Europe  and  China,  Japan  and  India  would  take 
this  route.  A  road  which  changes  so  often  between  land  and 
water  can  never  become  a  general  commercial  road  for  such  a 
distance,  not  to  mention  the  almost  insurmountable  difficulties 
for  vessels  of  a  larger  draught,  such  as  sudden  bends,  rapids,  falls, 
shallow  waters,  etc.,  and  the  entirely  uncultivated  state  of  the 
country. 

After  these  few  remarks  we  return  to  our  subject  proper.  Wc 
can  give  but  a  brief  synopsis,  and  refer  those  who  desire  a  de- 
tailed account  of  the  Canadian  expedition,  to  the  *'  Reports  on 
the  exploration  of  the  country  between  Lake  Superior  and  the 


to  both  Houses  of  Parliament,  London,  1859."     Three  charts  l»v 
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Hind  (one  a  reprint  of  Thompson's),  and  a  sketch  of  the  regions, 
which  Dawson  traveled  through,  by  himself,  appeared  at  the 
same  %\nie. 

The  members  of  the  Canadian  expedition  landed  July  81, 
1857,  at  Fort  William,  and  started  in  boats  along  the  usual  route 
of  the  Hudson's  Bay  Company  for  Lake  Winnipeg,  in  order  to 
ascertain  the  practicability  of  this  route.  To  this  end  surveys 
of  rivers  were  made  and  a  very  minute  detemiination  of  levels. 
Ifapier  estimates  the  whole  length  of  the  route  to  be  747  miles, 
viz:  from  Lake  Superior  to  Bainy  Lake  335  miles;  thence  to 
Bat  Portage  at  the  northern  extremity  of  Lake  of  the  Woods 
176  miles ;  from  this  point  to  Fort  Garry  on  the  Ecd  River  236 
miles.  Of  these  three  portions  only  the  middle  one,  upon  Eainy 
Lake,  which  is  at  an  avera^  460  feet  wide  and  6  feet  deep, 
forms  a  continuous  water  road.  Its  falls  (Chaudiere  falls  near 
Fort  Francis,  22  feet,)  may,  according  to  Dawson,  easily  be  made 
harmless  by  two  water  gates.  The  two  remaining  portions  of 
the  route  can  only  be  travelled  by  land,  unless  one  prefers  the 
tedious  transport  from  one  little  river  to  another.  The  Kamin- 
ifltiquoria  on  the  first  portion  of  tlie  route  cannot  be  navigated, 
as  its  rapids,  shallow  water  places,  and  falls  (Kakabeke  falls,  119 
feet,)  are  too  numerous.  From  Little  to  Great  Dog  Lake,  a  distance 
not  over  a  mile,  this  river  falls  348  feet,  and  yet  the  portage  in 
this  place  has  still  an  elevation  of  142  feet  over  Great  Dog  Lake. 
This  is  the  steepest  descent  on  the  whole  route.  The  passage 
upon  Dog  River  is  partially  obstructed  by  rocks  and  sandbanks, 
and  on  Prairie  Portage,  between  Lake  Superior  and  Lake  Win- 
nipeg, it  leads  mostly  through  swamps.  The  difference  of  eleva- 
tion between  Lake  Superior  and  Prairie  Portage,  54  miles  dis- 
tant from  one  another,  is,  after  Dawson,  879  feet,  according  to 
Xapicr  887  feet;  that  between  Prairie  Portage  and  Lake  Winni- 
peg (325  miles)  is  calculated  by  Dawson  892,  by  Napier  870  feet. 
Thus  the  descent  toward  the  east  is  much  more  rapid  than  toward 
the  west.  The  canoe  route  from  Savannah  River  to  Rainy 
Lake  has  too  many  portages  and  the  Rivi<ire  la  Seine  is,  by 
reason  of  the  numerous  difficulties  in  its  course,  entirely  objec- 
tionable. But  the  Winnipeg  River,  from  Lake  of  the  Woods  to 
Lake  Winnipeg,  was  by  all  declared  to  bo  the  most  difficult  and 
impracticable  on  the  whole  route.  The  canoe  route  on  the 
Pigeon  River,  from  Lake  Superior  to  Rainy  Lake  along  the 
boundary,  is  the  shortest,  but  it  has  29  portages,  of  which  many 
lead  through  United  States  territory.  Another  route  to  the  Red 
Biver,  which  is  still  used  by  the  fludson  Bay  Company,  com- 
mences from  Fort  York,  near  Kudsou's  Bay,  and  goc^s  up  Hays 
River,  through  Knee  and  Holy  Lakes,  Wepiuapanis  River, 
White  Water  Lake  and  Sea  River,  down  to  Lake  Winnipeg;  but 
it  requires  three  weeks  of  hard  work  to  travel  it,  besides  the  ac- 
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cess  to  Fort  York,  through  Hudson's  Bay  is  only  about  two 
months  open  during  the  year.  But  the  most  commodious  and 
most  frequented  road  to  the  Eed  River  over  St.  Paul  and  Cnwr 
Wing  leads  entirely  through  United  States  territory.  In  the 
English  possessions  the  best  connection  between.  Lake  Superiw 
and  the  feed  River  would  be  established  by  country  roads,  the 
one  from  Lake  Superior  to  Rainy  Lake,  the  other  from  Lake  of 
the  Woods  to  the  Red  River.  In  regard  to  the  first,  however, 
nothing  has  as  yet  been  done,  and  only  in  the  latter  district  ex- 
plorations have  been  made  with  this  view.  When  Gladman  had 
arrived  at  Fort  Garry  (September,  1857,)  he  sent  out  engineen 
Napier  and  Dawson  to  reconnoitre  this  hitherto  entirdy  un- 
known district,  which  explorations  were  continued  by  G^odet 
and  Wells  during  the  winter  1857-1858. 

The  whole  country  between  the  Red  River  and  Lake  of  the 
Woods  appeared  perfectly  level,  although  it  actually  descends 
toward  the  east  nearly  400  feet  Dry  prairies  change  alternately 
with  wooded  districts  and  extensive  swamps,  the  latter  being 
particularly  frequent  toward  north.  The  establishment  of  a 
road  through  this  district  seemed  to  them  an  utter  impossibility. 

Hind  went  up  the  Assiniboine  River,  explored  the  Great  and 
Little  Rat  river,  examined  the  valley  of  the  Red  river  up  to 
Pembina,  and  followed  the  Reed  Grass  or  Roseau  river  up  to  a 
great  swamp,  which  separated  this  stream  from  a  lake  of  the 
same  name.  Unfortunately  Hind  could  not  survey  this  river 
up  to  its  sources,  but  all  the  Indians  who  lived  tnere  agreed 
that  a  swamp  of  9  miles  in  extent  existed  between  Roseau  lake 
and  Lake  of  the  Woods.  This  swamp  sends  the  Reed  river, 
80  miles  long,  to  the  latter  lake,  and  another  little  rapid  river, 
about  40  or  50  miles  long,  to  lake  Roseau.  From  tne  Great 
Muskeg  morass  goes  a  little  river  westward  into  an  extensive 
swamp,  from  which  the  Rat  river  issues. 

Gladman  was  relieved  from  his  post  as  chief  in  April,  1858, 
and  Napier  also  recalled  about  this  time.  But  Hind  went  the 
same  spring  again  with  Dickinson,  Fleming  and  Hine  on  another 
expedition  known  as  the  "Assiniboine  and  Saskatchewan  expe- 
dition." Their  object  was  to  explore  the  regions  west  of  the 
Red  River  and  Lake  Winnipeg  up  to  the  Saskatchewan  river. 
Before  they  arrived  at  Fort  Garry,  Dawson,  Wells  and  Gaudet 
had  already  made  some  new  surveys,  around  the  Red  river.  Lake 
Winnipeg,  and  the  lower  Assiniboine,  and  had  just  left  for  the 
lake  district.  This  latter  party  wont  b  v  way  of  Lake  Manitobah 
and  Lake  Winnipcgo-sis,  over  Mossy  "Portage  toward  Cedar  or 
Bourbon  lake  to  the  grand  rapids  of  the  Saskatchewan  river. 
At  Mossy  Portage  they  separated ;  Wellg  went  over  Lake  Winni- 
pego-sis,  Lake  Daupliin,  Lak(i  Manitobah,  the  Little  Saskatchewan 
river,  which  he  found  to  be  8  to  12  feet  deep,  250  yards  wide, 
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se  from  rapids  and  throughout  adapted  for  steam  navigation, 
enoe  over  Xake  Winnipeg  to  the  Red  river.  The  rest  of  tlie 
arty  followed  Swan  river  to  Fort  Pelly,  and  thence  went  down 
le  Assiniboine  river. 

Dawson  considers  the  whole  alluvial  plain  east  of  the  Pasquia 
id  Porcupine  hills  and  Dauphin  mountains,  where  the  large 
kes  are  situated,  well  adapted  for  settlements.  It  is  partly 
mirie  land,  for  the  most  part,  however,  thickly  wooded.  iTorth 
F  Lake  Dauphin  wood  predominates ;  south  of  it  the  country 
Boomes  more  open,  and  toward  the  Assiniboine  an  apparently 
ndless  prairie  commences.  Wheat  gives  abundant  narvests 
ear  LakeManitobah  and  the  Little  Saskatchewan  river,  and  near 
lie  latter  even  Indian  corn  may  be  cultivated.  The  valley  of 
he  Swan  river  is  particularly  fertUe  and  its  climate  equals  that 
\i  the  Bed  river  district.  The  Ued  Deer  river  district  has  also  a 
nod  soil  and  fine  climate,  as  its  maple  tree  forests  plainly  show. 
!!oal  is  said  to  be  found  in  the  Porcupine  hills  and  the  Duck 
noontain ;  Dawson  himself  found  samples  of  lignite  near  Snow 
river.  The  great  alluvial  valley  of  the  Assiniboine  and  its 
sranches  will,  in  his  opinion,  hereafter  become  one  of  the  finest 
wheat  growing  districts  upon  earth.  Near  Moss  or  Dauphin 
river,  a  fine  navigable  stream,  the  Indians  grow  maize,  melons 
uid  potatoes.  Vines,  hops,  and  vetches  grow  naturally  in 
abundance. 

Hind  and  hia  companions  went  (June  14,  1858,)  from  Fort 
Garry  in  a  westerly  direction  over  Fort  Ellis  toward  the  mis- 
nonary  station  near  Qu'  Appelle  lake  (July  18),  where  he  di- 
vided his  corps  into  three  parties :  Dickinson  traveled  on  the 
Qu*  Appelle  river  up  to  its  mouth,  thence  on  horseback  to  Fort 
Pelly ;  Hine  surveyed  Long  lake  northwest  of  the  Qu'  Appelle 
mission,  then  went  over  land  to  Fort  Pelly  to  meet  Dickinson, 
aad  to  explore  with  him  the  Dauphin  mountains ;  Hind  and 
Fleming  followed  the  Qu'  Appelle  river  up  to  its  source,  went 
over  to  the  elbow  of  the  soutliem  arm  of  the  Saskatchewan  or 
Bow  river,  on  which  they  travelled  down  until  they  reached  Fort 
i  la  Come  (Aug.  9).  The  Qu'  Appelle  and  Bow  rivers  have  no 
connection  as  Dr.  Hector  believes.  The  latter  (southern  arm  of 
the  Saskatchewan)  has  down  firom  its  elbow  for  a  distance  of 
about  100  miles,  a  width  of  300  yards  to  half  a  mile,  then  it  be- 
comes narrower  and  straighter  in  its  course,  its  sand  and  mud 
banks  disappear  and  finally  it  hurries  through  a  narrow  and 
deep  valley,  with  a  strong  current  toward  the  northern  arm  of 
the  Saskatchewan,  with  which  it  unites  forming  one  river  (Sas- 
katchewan), which  now  goes  toward  Fort  &  la  Corne  through 
Pine  and  Cedar  lakes  into  Lake  Winnipeg.  Fleming  followed 
this  course  fix)m  Fort  a  la  Corne  into  Lake  Winnipeg,  along  its 
nrcstern  coast,  until  he  reached  the  Red  River.     Hind  made  a 
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land  voyage  along  Long  creek,  then  turning  southeast  went  over 
Touch  Wood  hills  to  Fort  Ellis,  where  he  met  Diddnson  with 
whom  he  returned  over  White  Mud  river  to  Fort  Garry  (Sq)- 
tembcr  4). 

But  Hind  and  Fleming  soon  started  on  another  excursion 
(September  18).  They  went  in  boats  along  the  western  shores 
of  Lake  Winnipeg,  up  to  the  mouth  of  the  Little  Saskatchewan,  | 
hence  (September  29)  ihto  Lake  Manitobah,  and  by  means  of 
Water  lien  river  and  a  lake  of  the  same  name  reached  Lake 
Winnipego-sis,  where  they  examined  the  salt  springs,  which  had 
been  imprudently  exhausted  by  the  Indians.  From  here  thsj 
started  for  Lake  Dauphin,  ascended  the  Dauphin  mountains 
(1700  feet  high),  and  navigated  Lake  Manitobah  in  different  di- 
rections, nind  stayed  four  days  on  a  little  island  there,  which 
was  much  revered  by  the  Indians  as  the  scat  of  the  "  Maniton," 
or  fairies.  On  its  northern  side  were  limestone  cliflk  about  fifteen 
feet  high,  which  by  the  beating  of  the  waves  emitted  sounds  veiy 
similar  to  chimes  from  a  number  of  church  bells,  ringing  at  a 
distance.  From  Oak  Point,  at  the  southern  extremity  of  the 
lake,  the  party  went  over  land  toward  Fort  Garry,  where  they 
arrived  the  31st  of  October,  1858. 

nine,  while  sojourning  on  the  Eed  river  during  the  fall 
montlis,  took  ]:)hotographic  views  of  landscapes,  churches,  Indians, 
etc.  Dickinson  made  excursions  in  the  district  east  of  the  lower 
Ked  River,  and  in  the  regions  between  the  Assiniboine  and  the 
U.  S.  boundiiT}'-,  but  particularly  along  Riviere  Sal  through  the 
Pembina  mountains  and  Blue  hills. 

Some  Canadian  journals  have  blamed  this  Expedition  for  not 
having  made  any  determination  of  points  and  for  giving  generally 
but  little  positive  information,  although  $50,000  to  $60,000  haS 
been  expended  for  the  purpose.  They  said  that  the  whole  coun- 
try had  been  much  better  explored  by  the  late  astronomer  Thomp 
son.  This,  however,  is  an  unjust  imputation.  Astronomical  ob- 
servations of  points,  although  very  valuable,  cannot  be  the  main 
object  of  ex})lorers,  who  have  to  run  through  a  great  number  of 
districts  in  a  comparatively  very  short  time,  and  who  must  give 
us  the  general  features  of  the  country;  moi'eover,  as  here  a  great 
number  of  such  fixed  points  already  exist,  a  careful  survey  of 
routes  by  dead  reckoning  is  perfectly  sufficient.  The  reproach 
that  the  country  had  been  much  better  explored  by  Thompson 
is  most  unjust.  Thompson's  reports  were  undoubtedly  as  little 
accessible  to  the  members  of  the  Canadian  expedition  as  they 
were  to  the  rest  of  the  world;  besides,  if  we  compare  Thompson's 
chart  with  that  of  the  exj^edition  of  1858,  we  perceive  that  our 
knowledge  of  tlie  country  between  Lake  Winnipeg  and  Bow 
river  is  more  accurate  and  more  complete  than  Thompson's. 
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The  expedition  has  achieved  much.  They  made  very  com- 
ihensive  levellings,  effected  numerous  measurements  of  width, 
pth  and  rapidity  of  rivers  and  lakes,  made  geological  observa- 
ns,  inquired  into  the  climate,  forests,  quality  of  soil,  etc,  made 
rveys  and  discoveries  between  Lake  of  the  Woods  and  the 
•driver,  between  the  Assiniboine  river  and  the  U.  S.  boundarj, 
)ng  the  upper  Assiniboine  and  Qu'  Appelle  rivers,  in  the  dis- 
.ct  of  the  great  lakes,  etc.  A  comparison  of  their  charts  with 
e  older  ones  of  these  districts  will  at  once  show  that  the  money 
fts  not  thrown  away. 

rhis  expedition  has  moreover  excited  the  curiosity  of  the  people 
ore  than  that  under  Capt  Palliser.     Thus  a  societv  was  formed 

St  Paul  in  Minnesota,  who,  under  the  direction  of  Col.  Nobles, 
A  this  city  in  June,  1869,  with  the  object  to  explore  the  val- 
aud  sources  of  the  Saskatchewan  and  Columbia  rivers. 

eir  plan  was,  to  start  from  the  elbow  of  Bow  river  toward  the 
ocky  Mountains,  to  explore  carefully  the  region  of  their  east- 
n  foot  up  to  Edmonton  House,  thence  to  go  over  Athalaska 
ortage  between  Mount  Hooker  and  Mount  Brown  toward  the 
korces  of  Thompson's  river  and  here  to  disperse  in  different 
irections.  Col.  N^obles  intended  to  start  for  the  sources  of  Co- 
unbia  river,  and  to  return  over  Lewis  and  Clarke's  Passage, 
16  Missouri  P'alls,  the  vallev  of  the  Milk  river.  Fort  Mandan, 
ig  Stone  Lake,  and  Fort  liidgley  to  St.  Paul.  Dr.  Goodrich 
^companies  them  as  physician,  and  the  Smithsonian  Institution 
int  Dr:  C.  L.  Anderson,  of  Minneapolis,  to  make  scientific  ob- 
srvations  and  collections. 

The  "  Board  of  Trade  "  in  St.  Paul  offered  a  reward  of  §1000 
)r  the  first  steamer  that  should  ply  on  or  before  the  first  of 
one  on  the  Red  river,  and  the  "  Anson  Northup  "  really  com- 
lenced  her  voyages  in  June.  She  carries,  besides  passengers, 
00  to  150  tons  of  cargo,  and  is  intended  to  do  the  post  service 
etween  the  mouth  of  the  Shagerme  river  and  Fort  Garry,  and 
lus  to  connect  St.  Paul,  (which  sustains  a  post  wagon  up  to 
be  Shagerme  river,)  directly  with  the  Red  river. 

Another  company  in  Canada  intend  to  put  four  steamers  on 
lainy  lake,  Red  river  and  Lake  Winnipeg.  Even  the  settlers  on 
he  Ked  river  themselves  show  an  active  spirit  of  progress. 
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Art.  XXII. — Discussion  between  two  Headers  ofDarmMs  TreaJlm 
on  the  Origin  of  Species,  upon  its  Natural  Theology. 

•First  Reader. — ^Is  Darwin's  theory  atheistic  or  pantheistic? 
or,  does  it  tend  to  atheism  or  pantheism  ?     Before  attemptiDg 
any  solution  of  this  question,  permit  me  to  say  a  few  wordi 
tending  to  obtain  a  definite  conception  of  necessity,  and  design^ 
as  the  sources  from  which  events  may  oririnate,  each  independ-  .= 
ent  of  the  other ;  and  we  shall,  perhaps,  best  attain  adearim-  i 
derstanding  of  each,  by  the  illustration  of  an  example  in  which  : 
simple  human  designers  act  upon  the  physical  powers  of  com- 
mon matter. 

Suppose,  then,  a  square  billiard  table  to  be  placed  with  its  ? 
corners  directed  to  the  four  cardinal  points.  Suppose  a  player  : 
standing  at  the  north  comer,  to  strike  a  red  ball  airecily  to  the  • 
south ;  his  design  being  to  lodge  the  ball  in  the  south  pocket;  - 
which  design,  if  not  interfered  with,  must,  of  course  be  aocom-  =■ 
plished.  Then  suppose  another  player,  standing  £it  the  east  ' 
comer,  to  direct  a  white  ball  to  the  west  corner.  This  design  I 
also,  if  not  interfered  with,  must  be  accomplished.     Next  sup-  | 

{)ose  both  players  to  strike  their  balls  at  the  same  instant,  wiw  j' 
ike  forces,  in  the  directions  before  given.    In  this  case  the  balls  j 
would  not  pass  as  before,  namely,  the  red  ball  to  the  south,  and  ]* 
the  white  ball  to  the  west,  but  they  must  both  meet  aijd  strike 
each  other  in  the  centre  of  the  table,  and,  being  perfectly  elastic, 
the  red  ball  must  pass  to  the  west  pocket,  and  the  white  ball  to   ■ 
the  south  pocket.     We  may  suppose  that  the  players  acted   ; 
wholly  without  concert  with  each  other,  indeed  they  may  be  ig- 
norant of  each  other's  design,  or  even  of  each  other's  existence;   ' 
still  we  know  that  the  events  must  happen  as  herein  described.   '. 
Now  the  first  half  of  the  course  of  these  two  balls  is  from  an   | 
impulse,  or  proceeds  from  a  power,  acting  from  design.    Each   * 
player  has  the  design  of  drivmg  his  ball  across  the  table  in  adi-    ' 
agonal  line  to  accomplish  its  lodgment  at  the  opposite  corner  of 
tne  table.    Neither  designed  that  his  ball  should  be  deflected 
from  that  course  and  Dass  to  another  corner  of  the  table.    The 
direction  of  this  secona  part  of  the  motion,  must  be  referred  en- 
tirely to  necessity,  which  directly  interferes  with  the  purpose  of 
him  who  designed  the  rectilinear  direction.     We  are  not  in  this 
case,  to  go  back  to  find  design  in  the  creation  of  the  powers  or 
laws  of  inertia,  and  elasticity,  afler  the  order  of  which  the  de- 
flection, at  the  instant  of  collision,  necessarily  takes  place.    We 
know  that  these  powers  were  inherent  in  the  balls,  and  were  not 
created  to  answer  this  special  deflexion.     We  are  required,  by 
the  hypothesis,  to  confine  attention  in  point  of  time,  from  the 
instant  preceding  the  impact  of  the  balls,  to  the  time  of  their 
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.  at  the  opposite  corners  of  the  table*  The  cues  are  moved 
i^.  The  impacts  are  acts  irom  design.  The  first  half  of 
>tion  of  each  ball  is  under  the  direction  of  design.  We 
yj  this  the  particular  design  of  each  player.  But  at  the 
;  of  the  collision  of  the  balls  upon  each  other,  direction 
jesign  ceases,  and  the  balls  no  longer  obey  the  particular 
s  of  the  players,  the  ends  or  purposes  intended  by  them 
t  accomplished,  but  frustrated,  by  necessity^  or  by  the  ne- 
'  action  of  the  powers  of  inertia  and  elasticity,  which  are 
at  in  matter,  and  are  not  made  by  any  design  of  a  Creator 
3  special  action,  or  to  serve  this  special  purpose,  but  would 
listed  in  the  materials  of  which  the  balls  were  made, 
gh  the  players  had  never  been  bom. 
Te  thus  stated,  by  a  simple  example  in  physical  action, 
B  meant  by  design  and  what  by  necessity ;  and  that  the 
[nay  exist  without  any  dependence  upon  the  former.  If  I 
;iven  the  statement  with  what  may  be  thought,  by  some, 
99eary  prolixity,  I  have  only  to  say  that  1  have  found 
minos  to  have  a  great  difficulty  in  conceiving  of  necessity 
ng  altogether  independent  of  design. 
me  now  trace  these  principles  as  sources  of  action  in  Dar- 
irork  or  theory.  Let  us  see  how  much  there  is  of  design 
to  produce  a  foreseen  end,  and  thus  proving  a  reasoning 
If-conscious  Creator ;  and  how  much  of  mere  blind  power 

without  rational  design,  or  without  a  specific  purpose 
nscious  foresight.  Mr.  Darwin  has  specified  in  a  most 
ind  unmistakeable  manner  the  operation  of  his  three  great 
Sy  or  rather,  the  three  great  laws  by  which  the  organic 

of  life,  acts  in  the  formation  of  an  eye.  (See  p.  169). 
ring  the  method  he  has  pointed  out,  we  will  take  a  num- 
'  animals  of  the  same  species,  in  which  the  eye  is  not  de- 
jd.  They  may  have  all  the  other  senses,  with  the  organs 
^tion,  circulation,  respiration  and  locomotion.  They  all 
I  brain  and  nerves,  and  some  of  these  nerves  may  be  sensi- 
5  light;  but  have  no  combination  of  retina,  membranes, 
re,  &c.,  by  which  the  distinct  image  of  an  object  may  be 
i  and  conveyed  by  the  optic  nerve  to  the  cognizance  of  the 
al  perception,  or  the  mind.  The  animal  in  this  case  would 
rely  sensible  of  the  difference  between  light  and  darkness. 
>uld  have  no  power  of  discriminating  form,  size,  shape,  or 
the  difterence  of  objects,  and  to  gain  from  these  a  knowl- 
)f  their  being  useful  or  hurtful,  friends  or  enemies.  Up  to 
)int  there  is  no  appearance  of  necessity  upon  the  scene.  The 
d  balls  have  not  yet  struck  together,  and  we  will  suppose 
one  of  the  arguments  that  may  be  used  to  prove,  from  this 
sm,  thus  existing,  that  it  could  not  have  come  into  form 
jing  without  a  creator  acting  to  this  end  with  intelligence 
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and  design,  are  opposed  by  anything  that  can  be  found  in  Dar- 
win's theory ;  for  so  far,  Darwin's  laws  are  supposed  not  to  have 
not  come  into  operation.  Give  the  animals  thus  organized,  food 
and  room,  and  they  may  go  on,  from  generation  to  generatioDi 
upon  the  same  organic  level.  Those  individuals  that,  from  nat- 
ural variation,  are  born  with  light-nerves  a  little  more  sensitive 
to  light  tlian  their  parents,  will  cross  or  interbreed  with  those 
who  have  tlie  same  organs  a  little  less  sensitive,  and  thus  the 
mean  standard  will  be  kept  up  without  any  advancement  K 
our  billiard  table  were  sufficiently  extensive,  ».  e.,  infinite,  the 
balls  rolled  from  the  corners  would  never  meet  and  the  neces- 
sity which  we  have  supposed  to  deflect  them  would  never  act. 

The  moment,  however,  that  the  want  of  space  or  food  com- 
mences natural  selection  begins.  Here  the  balls  meet,  and  all  fu- 
ture action  is  governed  by  necessity.  The  best  forms,  or  those 
nerves  most  sensitive  to  light,  connected  with  incipient  mem- 
branes and  humors,  for  corneas  and  lenses,  are  piclced  out  and 
preserved  by  natural  selection,  of  necessity.  All  cannot  live 
and  propagate,  and  it  is  a  necessity,  obvious  to  all,  that  the 
weaker  must  perish,  if  the  theory  be  true.  Working  on,  in  this 
way,  through  countless  generations,  the  eye  is  at  last  formed  in 
all  its  beauty  and  excellence.  It  must,  (always  assuming  that 
this  theory  is  true,)  result  from  this  combined  action  of  natural 
variation,  the  struggle  for  life,  and  natural  selection,  with  as 
much  certainty  as  the  balls,  after  collision,  must  pass  to  comers 
of  the  table  different  from  those  to  which  they  were  directed, 
and  so  far  forth,  as  the  eye  is  formed  by  these  laws,  acting  up- 
wards from  the  nerve  merely  sensitive  to  light,  we  can  no  more 
infer  design,  and  from  design,  a  designer,  than  we  can  infer  de- 
sign in  the  direction  of  the  billiard  balls  after  collision.  Both 
are  sufficiently  accounted  for  by  blind  powers  acting  under  a 
blind  necessity.  Take  away  the  struggle  for  life  from  the  one, 
and  the  collision  of  the  balls  from  the  other, — and  neither  of 
these  were  designed, — and  the  animal  would  have  gone  on  with- 
out eyes.  The  balls  would  have  found  the  corners  of  the  tabic 
to  which  they  were  first  directed. 

While,  therefore,  it  seems  to  me  clear  that  one  who  can  SnJ 
no  proof  of  the  existence  of  an  intelligent  creator,  except  through 
the  evidence  of  design  in  the  organic  world,  can  find  no  evi- 
dence of  such  design  in  the  construction  of  the  eye,  if  it  were 
constructed  under  the  operation  of  Darwin's  laws ;  I  shall  not 
for  one  moment  contend  that  these  laws  are  incompatible  with 
design  and  a  self-conscious,  intelligent  creator.  Such  design, 
might  indeed,  have  coexisted  with  the  necessity  or  natural  selec- 
tion ;  and  so  the  billiard  players  might  have  designed  the  collis- 
ion of  their  balls;  but  neither  the  formation  of  the  eye,  nor  the 
path  of  the  balls  after  collision,  furnishes  any  sufficient  proof  of 
such  design  in  either  case. 
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One,  indeed,  who  believes  from  revelation  or  any  other  cause, 
in  the  existence  of  such  a  Creator,  the  fountain  ancl  source  of  all 
things  in  heaven  above  and  in  the  earth  beneath,  will  see  in 
natural  variation,  the  struggle  for  life  and  natural  selection,  only 
the  order  or  mode,  in  which  this  Creator,  in  his  own  perfect  wis- 
dom, sees  fit  to  act  Happy  is  he  who  can  thus  see  and  adore. 
But  how  many  are  there  who  have  no  such  belief  from  intui- 
tion, or  faith  in  revelation ;  but  who  have  by  careful  and  elab- 
orate search  in  the  physical,  and  more  especially  in  the  organic 
world,  inferred,  by  induction,  the  existence  of  God  from  what 
has  seemed  to  them  the  wonderful  adaptation  of  the  different  or- 
gans and  parts  of  the  animal  body  to  its,  apparently,  designed 
ends !  Imagine  a  mind  of  this  skeptical  character,  in  all  honesty 
and  under  its  best  reason,  after  finding  itself  obliged  to  reject 
the  evidence  of  revelation,  to  commence  a  search  after  the  Cre- 
ator, in  the  light  of  natural  theology.  He  goes  through  the 
proof  for  final  cause  and  design,  as  given  in  a  summary  though 
clear,  plain,  and  convincing  form  in  the  pages  of  Palcy,  and  the 
Bridgewater  treatises.  The  eye  and  the  hand,  those  perfect  in- 
etraments  of  optical  and  mechanical  contrivance  and  adaptation, 
without  the  least  waste  or  surplusage ; — these,  say  Paley  and 
Bell,  certainly  prove  a  designing  maker  as  much  as  the  palace  or 
the  watch  prove  an  architect  or  a  watchmaker.  Let  this  mind, 
in  this  state,  cross  Darwin's  work,  and  find  that  aftier  a  sensitive 
nerve,  or  a  rudimentary  hoof  or  claw,  no  design  is  to  be  found. 
From  this  point  upwards  the  development  is  the  mere  necessary 
result  of  natural  selection ;  and  let  him  receive  this  law  of  natu- 
ral selection  as  true,  and  where  does  he  find  himself?  Before, 
he  could  refer  the  existence  of  the  eye,  for  example,  only  to  de- 
sign, or  chance.  There  was  no  other  alternative.  He  rejected 
chance,  as  impossible.  It  must  then  be  design.  But  Darwin 
brings  up  another  power,  namely,  natural  selection,  in  place  of 
this  impossible  chance.  This  not  only  may,  but,  according  to 
Darwin,  must  of  necessity  produce  an  eye.  It  may  indeed  co- 
exist with  design,  but  it  must  exist  and  act  and  produce  its  re- 
sults, even  without  design.  Will  such  a  mind,  under  such  cir- 
cumstances, infer  the  existence  of  the  designer — God — when  ho 
can,  at  the  same  time,  satisfactorily  account  for  the  thing  pro- 
duced, by  the  operation  of  this  natural  selection  ?  It  seems  to 
me,  therefore,  perfectly  evident  that  the  substitution  of  natural 
selection,  by  necessity,  for  design  in  the  formation  of  the  or- 
ganic world,  is  a  step  decidedly  atheistical.  It  is  in  vain  to  say 
that  Darwin  takes  the  creation  of  organic  life,  in  its  simplest 
forms,  to  have  been  the  work  of  the  Deity.  In  giving  up  design 
in  these  highest  and  most  complex  forms  of  organization,  which 
have  always  been  relied  upon  as  the  crowning  proof  of  the  ex- 
istence of  an  intelligent  Creator,  without  whose  intellectual  power 
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they  could  not  have  been  brought  into  being ;  he  takes  a  most 
decided  step  to  banish  a  belief  in  the  intelligent  action  of  Crod 
from  the  organic  world.     The  lower  organisms  will  go  next 

The  atheist  will  say,  wait  a  little,  ^me  fiiture  Darwin  will 
show  how  the  simple  forms  came  necessarily  from  inorganic  mat- 
ter. This  is  but  another  step  by  which,  according  to  La  Place, 
'  the  discoveries  of  science  throw  final  causes  further  back.' 

Second  Header. — It  is  conceded  that  if  the  l^^plnens  in 
the  supposed  case  were  ignorant  of  each  other's  'jflS^gpiy^^e  de- 
signs of  both  were  frustrated,  and  from  necessity  '"^Axufiuritis 
not  needful  to  inquire  whether  this  necessary  conseqiijanbe  h  an 
unconditional  or  a  conditioned  necessity,  nor  to  require  a  more 
definite  statement  of  the  meaning  attached  to  the  word  necessiii/ 
as  a  supposed  third  alternative. 

But  if  the  players  knew  of  each  other's  presence,  we  could  not 
infer  from  the  result  that  the  design  of  both  or  of  either  was 
frustrated.  One  of  them  may  have  intended  to  frustrate  the  oth- 
er's design,  and  to  effect  his  own.  Or  both  may  have  been  equally 
conversant  with  the  properties  of  the  matter  and  the  relation  of 
the  forces  concerned,  (whatever  the  cause,  origin,  or  nature  of 
these  forces  and  properties),  and  the  result  may  have  been 
according  to  the  designs  of  both. 

As  you  admit  that  they  might  or  might  not  have  designed  the 
collision  of  their  balls  and  its  consequences,  the  question  arises 
whether  there  is  any  way  of  ascertaining  which  of  the  two  con- 
ceptions we  may  form  about  it,  is  the  true  one.  Now,  let  it  he 
remarked  that  design  can  never  be  demonsttuted.  Witnessing  the 
act  does  not  make  known  the  design,  as  we  have  seen  in  the  case 
assumed  for  the  basis  of  the  argument.  The  word  of  the  actor 
is  not  proof;  and  that  source  of  evidence  is  excluded  from  the 
cases  in  question.  The  only  way  left,  and  the  only  possible  way 
in  cases  where  testimony  is  out  of  the  question,  is  to  infer  the 
design  from  the  result,  or  from  arrangements  which  strike  us  as 
adapted  or  intended  to  produce  a  certain  result,  which  aflbrds  a 
presumption  of  design.  The  strength  of  this  presumption  may 
be  zero,  or  an  even  chance,  as  perhaps  it  is  in  the  assumed  case ; 
but  the  probability  of  design  will  increase  with  the  particularity 
of  the  act,  the  speciality  of  the  arrangement  or  machinery,  and 
with  the  number  of  identical  or  yet  more  of  similar  and  analo- 
gous instances,  until  it  rises  to  a  moral  certainty, — i.  c?.,  to  a  con- 
viction which  practically  we  are  as  unable  to  resist  as  we  are  to 
deny  the  cogency  of  a  mathematical  demonstration.  A  single 
instance,  or  set  of  instances,  of  a  comparatively  simple  arruogo- 
mcnt  might  suffice.  For  instance,  wc  should  not  doubt  that  a 
])ump  was  designed  to  raise  water  by  the  moving  of  the  handle. 
Of  course  the  conviction  is  the  stronger,  or  at  least  the  sooner 
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inived  at^  where  we  can  imitate  the  arrangement,  and  ourselves 
produce  the  result  at  will,  as  we  could  with  the  pump,  and  also 
irith  the  billiard-balls. 

And  here  I  would  suggest  that  your  billiard-table  with  the 
case  of  collision,  answers  well  to  a  machine.  In  both,  a  result 
is  produced  by  indirection, — ^by  applying  a  force  out  of  line  of 
the  ultimate  direction.  And,  as  I  should  feel  as  confident  that  a 
man  intended  to  raise  water  who  was  working  a  pump-handle, 
as  if  he  was  bringing  it  up  in  pails-full  from  below  by  means  of 
a  ladder,  so,  after  due  examination  of  the  billiard-table  and  its 
appurtenances,  I  should  probably  think  it  likely  that  the  effect 
of  the  rebound  was  expected  and  intended  no  less  than  that  of 
the  immediate  impulse.  And  a  similar  inspection  of  arrange- 
ments and  results  m  nature  would  raise  at  least  an  equal  pre- 
sumption of  design. 

Yon  allow  that  the  rebound  might  have  been  intended,  but 
you  require  proof  that  it  was.  We  agree  that  a  single  such  in- 
stance affords  no  evidence  either  way.  But  how  would  it  be  if 
you  saw  the  men  doing  the  same  thing  over  and  over  ?  and  if 
thev  varied  it  by  other  arrangements  of  the  balls  or  of  the  blow, 
ana  these  were  followed  by  analogous  results  ?  How  if  you  at 
length  discovered  a  profitable  end  of  the  operation,  say  the  win- 
ning of  a  wager  ?  So  in  the  counterpart  case  of  natural  selec- 
tion ;  must  we  not  infer  intention  from  the  arrangements  and  the 
results?  But  I  will  take  another  case  of  the  very  same  sort, 
though  simpler,  and  better  adapted  to  illustrate  natural  selection  ; 
because  the  change  of  direction, — your  necessity — acts  gradually 
or  successively,  instead  of  abruptly. 

Suppose  I  hit  a  man  standing  obliquely  in  my  rear,  by  throw- 
ing forward  a  crooked  stick,  called  a  boomerang.  How  could  he 
know  whether  the  blow  was  intentional  or  not  ?  But  suppose  I 
had  been  known  to  throw  boomerangs  before ;  suppose  that,  on 
different  occasions,  I  had  before  wounded  persons  oy  the  same, 
or  other  indirect  and  apparentljr  aimless  actions ;  and  suppose 
that  an  object  appeared  to  be  gained  in  the  result,  i,  e.,  that  deii- 
nite  ends  were  attained — would  it  not  at  length  be  inferred  that 
my  assault,  though  indirect,  or  apparently  indirect,  was  designed  ? 

To  make  the  case  more  nearly  parallel  with  those  it  is  brought 
to  illustrate,  you  have  only  to  suppose  that,  although  the  boom- 
erang thrown  by  me  went  forward  to  a  definite  place,  and  at  least 
appeared  to  subserve  a  purpose,  and  the  bystanders,  after  a 
while,  could  get  traces  of  the  mode  or  the  empirical  law  of  its 
Bight,  yet  they  could  not  themselves  do  anytning  with  it.  It 
wras  quite  beyond  their  power  to  use  it.  Would  they  doubt,  or 
ienj  my  intention,  on  that  account?  No:  they  would  insist 
lliat  design  on  my  part  must  be  presumed  from  the  nature  of  the 
results ; — that,  though  design  may  have  been  wanting  in  any  one 


232  Discussion  between  two  Readers 

case,  yet  the  repetition  of  tbe  result,  and  from  different  positions 
and  under  varied  circumstances,  showed  that  there  must  have 
been  design. 

Moreover,  in  the  way  your  case  is  stated,  it  seems  to  concede 
the  most  important  half  of  the  question,  and  so  affords  a  pre-  ] 
sumption  for  the  rest,  on  the  side  of  design.  For  you  seem  to  } 
assume  an  actor,  a  designer,  accomplishing  his  design  in  the  first  e 
instance.  You — a  bystander — infer  that  the  player  effected  his  \'. 
design  in  sending  the  first  ball  to  the  pocket  T^efore  him.  you  » 
infer  this  from  observation  alone.  Must  you  not  fromacontinu-  ' 
ance  of  the  same  observation  equally  infer  a  common  design  of  ? 
the  two  players  in  the  complex  result,  or  a  design  of  one  of  ; 
them  to  frustrate  the  design  of  the  other  ?  If  you  grant  a  deugn- 
ing  actor,  the  presumption  of  design  is  as  strong,  or  upon  con-  . 
tinned  observation  of  instances  soon  becomes  as  strong,  in  regard  ■ 
to  the  dellection  of  the  balls,  or  variation  of  the  species,  as  it  was  : 
for  the  result  of  the  first  impulse  or  for  the  production  of  the  orig-  : 
inal  animal,  &c. 

But  in  the  case  to  be  illustrated,  we  do  not  see  the  player.  "We 
see  only  the  movement  of  the  balls.    Now,  if  the  contrivances 
and  adaptations  referred  to  (p.  229,)  really  do  "  prove  a  designer  as    , 
much  as  the  palace  or  the  watch  prove  an  architect  or  a  watch-    j 
maker," — as  Paley  and  Bell  argue,  and  as  your  skeptic  admits,    ; 
while  the  alternative  is  between  design  and  chance, — ^tben  they    : 
prove  it  with  all  the  proof  the  case  is  susceptible  of,  and  with 
complete  conviction.    For  we  cannot  doubt  that  the  watch  had 
a  watchmaker.     And  if  they  prove  it  on  the  supposition  that 
the  unseen  operator  acted  immediately^ — i.  e.,  that  the  player  di-     i 
rectly  impelled  the  balls  in  the  directions  we  see  them  moving, 
I  insist  that  this  proof  is  not  impaired  by  our  ascertaining  that    , 
he  acted  mediately^  i,  e.,  that  the  present  state  or  form  of  the 
plants  or  animals,  like  the  present  position  of  the  billiard-balls, 
resulted  from  the  collision  of  the  individuals  with  one  another, 
or  with  the  surroundings.     The  original  impulse,  which  we  sup- 

Eosed  was  in  the  line  of  the  observed  movement,  only  proves  to 
ave  been  in  a  different  direction ;  but  the  series  of  movementa 
took  place  with  a  series  of  results,  each  and  all  of  them  none  the 
less  determined,  none  the  less  designed. 

Wherefore,  when,  at  the  close,  you  quote  Laplace,  that  "  the 
discoveries  of  science  throw  final  causes  farther  back,''  the  most 
you  can  mean  is,  that  they  constrain  us  to  look  farther  back  for 
the  impulse.  They  do  not  at  all  throw  the  aiyument  for  design 
farther  back,  in  the  sense  of  furnishing  evidence  or  presumption 
that  only  the  primary  impulse  was  designed,  and  that  all  the  rest 
followed  from  chance  or  necessity. 

Evidence  of  design,  I  think  you  will  allow,  every  where  is 
drawn  from  the  observation  of  adaptations  and  of  results,  and 
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I  really  nothing  to  do  with  any  thing  else,  except  where  you 
1  take  the  word  for  the  will.  And  in  that  case  you  have  not 
jnmejii  Jbr  design^  but  testimony.  In  nature  we  have  no  testi- 
3ny  ;  bat  the  argument  is  overwhelming. 
Now,  note  that  the  argument  of  the  olden  time, — that  of  Pa- 
f,  &o,  which  your  skeptic  found  so  convincing, — was  always 
e  anument  for  design  in  the  movement  of  the  balls  after  deflec- 
m.  For  it  was  drawn  from  animals  produced  by  generation, 
It  by  creation,  and  throngh  a  long  succession  of  generations  or 
Sections.  Wherefore,  if  the  argument  for  design  is  perfect  in 
(6  case  of  an  animal  derived  from  a  long  succession  of  indi- 
iduals  as  nearly  alike  as  offspring  is  generally  like  parents  and 
rand-parents,  and  if  this  argument  is  not  weakened  when  a  va- 
ation,  or  aeries  of  variations,  has  occurred  in  the  course,  as  great 
I  any  rariations  we  know  of  among  domestic  cattle,  how  then 
i  it  weakened  by  the  supposition,  or  by  the  likelihood,  that  the 
ariations  have  been  twice  or  thrice  as  great  as  we  formerly  sup^ 
oeed,  or  because  the  variations  have  been  '  picked  out,'  and  a 
xw  of  them  preserved  as  breeders  of  still  other  variations,  by 
atoral  selection  ? 

Finally  let  it  be  noted  that  your  element  of  necessity^  has  to  do, 
0  fiff  as  we  know,  only  with  the  picking  out  and  preserving 
f  certain  changing  forms,  t.  e.,  with  the  natural  selection.  This 
election,  you  may  say,  must  happen  under  the  circumstances. 
Hiis  is  a  necessary  result  of  the  collision  of  the  balls ;  and  these 
eaalts  can  be  predicted.  If  the  balls  strike  so  and  so,  they  will 
le  deflected  so  and  so.  But  the  variation  itself  is  of  the  nature 
fan  origination.  It  answers  well  to  the  original  impulse  of  the 
Ndls,  or  to  a  series  of  such  impulses.  We  cannot  predict  what 
larticular  new  variation  will  occur  from  any  observation  of  the 
ast  Just  as  the  first  impulse  was  given  to  the  balls  at  a  point 
nt  of  sight,  so  the  impulse  which  resulted  in  the  variety  or  new 
arm  was  given  at  a  point  beyond  observation,  and  is  equally 
aysterions  or  unaccountable,  except  on  the  supposition  of  an 
vraaining  will.  The  parent  had  not  the  peculiarity  of  the  vari- 
rty,  the  progeny  has.  Between  the  two  is  the  dim  or  obscure 
egk>n  or  the  formation  of  a  new  individual,  in  some  unknown 
3art  of  which,  and  in  some  wholly  unknown  way,  the  difference 
8  intercalated.  To  introduce  necessity  here  is  gratuitous  and 
nadentific ;  but  here  you  must  have  it  to  make  your  argument 
raUd 

I  agree  that  judging  from  tl^  past — it  is  not  improbable 
ihat  variation  itself  may  be  hereafter  shown  to  result  from  phys- 
cal  caoses.  When  it  is  so  shown  you  may  extend  your  neces- 
iity  into  this  region,  but  not  till  then.  But  the  whole  course  of 
laentific  discovery  goes  to  assure  us  that  the  discovery  of  the 
anse  of  variation  wUl  be  only  a  resolution  of  variation  into  two 
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factors, — one,   the  immediate  secondary  cause  of  the  changefl^ 
which  so  far  explains  them  ;  the  other  an  unresolved  or  unex- 

Slained  phenomenon,  which  will  then  stand  just  where  the  pio- 
uct,  variation,  stands  now,  only  that  it  will  be  one  step  nearer 
to  the  efficient  cause. 

This  line  of  argument  appears  to  me  so  convincing,  that  I  am 
bound  to  suppose  that  it  aoes  not  meet  your  case.  Althoudi 
you  introduced  players  to  illustrate  what  design  is,  it  is  probable 
that  you  did  not  intend,  and  would  not  accept,  the  parallel  whidi 
your  supposed  case  suggested.  When  you  say  that  the  proof  of 
design  in  the  eye  and  the  hand,  as  given  by  Paley  and  Bell,  was 
convincing,  you  mean,  of  course,  that  it  was  convincing,  so  long 
as  the  question  was  between  design  and  diance^  but  that  now  an- 
other alternative  is  offered,  one  which  obviates  the  force  of  those 
arguments,  and  may  account  for  the  actual  results  without  de- 
sign.    I  do  not  clearly  apprehend  this  third  alternative. 

Will  you  be  so  good,  tnen,  as  to  state  the  grounds  upon  which 
you  conclude  that  the  supposed  proof  of  design  from  the  eye,  or  I- 
the  hand,  as  it  stood  before  Darwin's  theory  was  promulgated,  i 
would  be  invalidated  by  the  admission  of  this  new  theory.  > 

First  Reader. — As  I  have  ever  found  you,  in  controversy, 
meeting  the  array  of  your  opponent,  fairly  and  directly,  without 
any  attempt  to  strike  the  body  of  his  argument  through  an 
unguarded  joint  in  the  phraseology,  1  was  somewhat  surprised 
at  the  course  taken  in  your  answer  to  my  statement  on  Da^ 
win's  theory.  You  there  seem  to  suppose  that  I  instanced  the 
action  of  the  billiard  balls  and  players  as  a  parallel,  throughout, 
to  the  formation  of  the  organic  world.  Had  it  occurred  to  me 
that  such  an  application  might  be  supposed  to  follow,  legiti- 
mately, from  my  introduction  of  this  action,  I  should  certainly 
have  stated  that  I  did  not  intend,  and  should  by  no  means  ac- 
cede to,  that  construction.  My  purpose  in  bringing  the  billiard 
table  upon  the  scene  was  to  illustrate,  by  example,  design  and 
necessity^  as  different  and  independent  sources  from  which  results, 
it  might  indeed  be  identical  results,  may  be  derived.  All  the 
conclusions  therefore  that  you  have  arrived  at  through  this  mis- 
conception or  misapplication  of  my  illustration,  I  cannot  take 
as  an  answer  to  the  matter  stated  or  intended  to  be  stated  by 
me.  Again,  following  this  misconception,  you  suppose  the  skep- 
tic (instanced  by  me  as  revealing  through  the  evidence  of  de- 
sign, exhibited  in  the  structure  of  the  eye,  for  its  designer,  God,) 
as  bringing  to  the  examination  a  belief  in  the  existence  of  design 
in  the  construction  of  the  animals  as  they  existed  up  to  the  mo- 
ment when  the  eye  was,  according  to  my  supposition,  added  to 
the  heart,  stomacli,  brain,  &c.  By  skeptic  I,  of  course,  intended 
one  who  doubted  the  existence  of  design  in  every  organic  struc- 
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lure,  or  at  least  required  proof  of  such  desigu.     Now  as  the 
\ratch  may  be  instanced  as  a  more  complete  exhibition  of  design 
than  a  flint  knife  or  an  hour-glass ;  I  selected,  after  the  example 
of  Paley,  the  eye,  as  exhibiting  by  its  complex  but  harmonious 
arran^ments  a  higher  evidence  of  design  and  the  designer,  than 
is  to  be  found  in  a  nerve  sensitive  to  light,  or  any  mere  rudi- 
mentary part  or  organ.    I  could  not  mean  by  skeptic  one  who 
believed  in  design  so  far  as  a  claw,  or  a  nerve  sensitive  to  light 
was  concerned,  c)ut  doubted  all  above.     For  one  who  believes 
in  design  at  all  will  not  fail  to  recognize  it  in  a  hand  or  an  eye. 
But  I  need  not  extend  these  remarks,  as  you  acknowledge  in  the 
sequel  to  your  argument  that  you  may  not  have  have  suited  it 
to  the  case  as  I  had  stated  it. 

You  now  request  me  to  "  state  the  grounds  upon  which  I  con- 
clude that  the  supposed  proof  of  design  from  the  eye  and  the 
hand,  as  it  stood  oefore  Darwin's  theory  was  promulgated,  is  in- 
validated by  the  admission  of  that  theory.  It  seems  to  me 
that  a  sufficient  answer  to  this  question  has  already  been  made 
in  the  last  part  of  my  former  paper ;  but  as  you  request  it  I 
will  go  over  the  leadmg  points  as  there  given  with  more  minute- 
ness of  detail. 

Let  us  then  sup|K)se  a  skeptic,  one  who  is  yet  considering  and 
doubting  of  the  existence  of  God,  having  already  concludeJ  that 
the  testimony  from  any  and  all  revelation  is  insufficient,  and 
having  rejected  what  is  called  the  a  priori  arguments  brought 
forward  in  natural  theology,  and  pertinaciously  insisted  upon  by 
Dr.  Clark  and  others,  turning  as  a  last  resource  to  the  argu- 
ment from  design  in  the  organic  world.  Voltaire  tells  him  that 
a  palace  could  not  exist  without  an  architect  to  design  it.  Dr. 
Paley  tells  him  that  a  watch  i:)roves  the  design  of  a  watch- 
maker. He  thinks  this  very  reasonable,  and  although  he  sees  a 
difference  between  the  works  of  nature  and  those  of  mere  human 
art,  yet  if  he  can  find  in  any  organic  body,  or  part  of  a  body,  the 
same  adaptation  to  its  use  that  he  finds  in  a  watch,  this  truth 
will  go  very  far  towards  proving,  if  it  is  not  entirely  conclusive, 
that  m  making  it,  the  powers  of  life  by  which  it  grew  were  di- 
rected by  an  intelligent,  reasoning  master.  Under  the  guidance 
of  Paley  he  takes  an  eye,  which,  although  an  optical,  and  not  a 
mechanical,  instrument  like  the  watch,  is  as  well  adapted  to  tes- 
tify to  design.  He  sees,  first  that  the  eye  is  transparent,  when 
every  other  part  of  the  body  is  opaque.  Was  this  the  result  of 
a  mere  p]picurean  or  Lucretian  "  jfbrtuitous  concourse"  of  living 
"atoms  ?  He  is  not  yet  certain  it  might  not  be  so.  Next  he  sees 
that  it  is  spherical  and  that  this  convex  form  alone  is  capable  of 
changing  the  direction  of  the  light  which  proceeds  from  a  distant 
bodv,  and  of  collecting  it  so  as  to  form  a  distinct  image  within  its 
gloBe.     Next  he  sees  at  the  exact  place  where  this  image  must 


236  Discussion  between  two  Readirs 

be  formed  a  curtain  of  nerve  work,  ready  to  receive  and  convey 
it,  or  excite  from  it,  in  its  own  mysterious  way,  an  idea  of  it 
in  the  mind.  Last  of  all,  he  comes  to  the  crystalline  lens.  Now 
he  has  before  learned  that  without  this  lens  an  eye  would  by  the 
aqueous  and  vitreous  humors  alone  form  an  image  upon  the  re- 
tina, but  this  image  would  be  indistinct  from  the  light  not  beiag 
sufficiently  refracted,  and  likewise  from  having  a  colored  fringe 
round  its  edges.  This  last  effect  is  attributable  to  the  refrangi- 
bility  of  light,  that  is,  to  some  of  the  colors  being  more  re- 
fracted than  others.  lie  likewise  knows  that  more  than  a  hun- 
dred years  ago  Mr.  Dollond  having  found  out,  after  many  ex- 
{)eriments,  that  some  kinds  of  glass  have  the  power  of  dispersing 
ight,  for  each  degree  of  its  refraction,  much  more  than  other 
kinds,  and  that  on  the  discovery  of  this  fact,  he  contrived  to 
make  telescopes  in  which  he  passed  the  light  through  two  object- 
glasses  successively,  one  of  which  he  made  of  crown  and  one 
of  flint  glass,  so  ground  and  adapted  to  each  other  that  the  great- 
er dispersion  produced  by  the  substance  of  one  should  be  co^ 
rected  by  the  smaller  dispersion  of  the  other.  This  contrivanoe 
corrected  entirely  the  colored  images  which  had  rendered  all 
previous  telescopes  very  imperfect.  He  finds  in  this  inventioa 
all  the  elements  of  design,  as  it  appeared  in  the  thought  and  ac- 
tion of  a  human  designer.  First,  conjecture  of  certam  laws  or 
facts  in  optics.  Then,  experiment  proving  these  laws  or  fisu^ts. 
Then,  the  contrivance  ana  formation  of  an  instrument  by  which 
those  laws  or  facts  must  produce  a  certain,  sought,  result 

Thus  enlightened,  our  skeptic  turns  to  his  crystalline  lens  to 
see  if  he  can  discover  the  work  of  a  Dollond  in  this.  Here  he 
finds  that  an  eye,  having  a  crystalline  lens  placed  between  the 
humors,  not  only  refracts  the  light  more  than  it  would  be  refract- 
ed by  the  humors  alone,  but  that  in  this  combination  of  humors 
and  lens,  the  colors  arc  as  completly  corrected  as  in  the  com- 
bination of  DoUond's  telescope.  Can  it  be  that  there  was  no  de- 
sign, no  designer,  directing  the  powers  of  life  in  the  formation  of 
this  wonderful  organ  ?  Our  skeptic  is  aware  that  in  the  arts  of 
man,  great  aid  has  been,  sometimes,  given  by  chance,  that  is,  by 
the  artist  or  workman  observing  some  fortuitous  combination, 
form,  or  action  around  him.  He  has  heard  it  said  that  the 
chance  arrangement  of  two  pairs  of  spectacles,  in  the  shop  of  a 
Dutch  optician,  gave  the  direction  for  constructing  the  first  tele- 
scope. Possiblj',  in  time,  say  a  few  geological  ages,  it  might  in 
some  optician's  shop,  have  brought  about  a  combination  of  flint 
and  crown  glass  which,  together,  should  have  been  achromatic 
But  the  space  between  the  humors  of  the  eye  is  not  an  optician's 
shop  where  object-glasses  of  all  kinds,  shapes,  and  sizes  are 
placed  by  cliance,  in  all  manner  of  relations  and  positions.  On 
the  hypothesis  under  which  our  skeptic  is  making  his  examina- 
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tion, — the  eye  having  been  completed  in  all  but  the  formation  of 
the  lens, — ^the  place  which  the  lens  occupies  when  completed, 
was  filled  with  parts  of  the  humors  and  plane  membrane,  bomo- 
geneoos  in  texture  and  surface,  presenting,  therefore,  neither  the 
yariety  of  the  materials,  nor  forms  which  are  contained  in  the 
optician's  shop  for  chance  to  make  its  combinations  with.  How 
then  could  it  oe  cast  of  a  combination  not  before  used,  and  fiish- 
ioned  to  a  shaix^  different  from  that  before  known,  and  placed 
'  in  exact  combination  with  all  the  parts  before  enumeratec^  with 
many  others  not  even  mentioned  r  He  sees  no  parallelism  of 
conaition  then,  by  which  chance  could  act  in  forming  a  crystal- 
line lens,  which  answers  to  the  condition  of  an  optician's  shop, 
where  it  might  be  possible  in  many  ages  for  chance  to  combine 
existing  forms  into  an  achromatic  object-glass. 

Considering,  therefore,  the  eye  thus  completed  and  placed  in 
in  its  bony  case  and  provided  with  its  muscles,  its  lids,  its  tear- 
dacts,  ana  all  its  other  elaborate  and  curious  appendages,  and, 
a  thousand  times  more  wonderful  still,  without  being  encum- 
bered with  a  single  superfluous  or  useless  part,  can  he  say  that 
this  could  be  the  work  of  chance  ?  The  improbability  of  this 
la  80  gretat,  and  consequently  the  evidence  of  design  is  so  strong, 
that  he  is  about  to  seal  his  verdict  in  favor  of  design  when  he 
opena  Mr.  Darwin's  book. 

There  he  finds  that  an  eye  is  no  more  than  a  vital  aggrega- 
tion or  growth,  directed,  not  by  design  nor  chance,  but  moulded 
by  natural  variation  and  natural  selection,  through  which  it  must, 
necessarily,  have  been  developed  and  formed.  Particles  or  atoms 
beinff  aggregated  by  the  blind  powers  of  life,  must  become  un- 
der the  given  conditions,  by  natural  variation  and  natural  sclec- 
tbn,  eyes,  without  design,  as  certainly  as  the  red  billiard  ball 
went  to  the  west  pocket,  by  the  powers  of  inertia  and  elasticity, 
.  without  the  design  of  the  hand  that  put  in  motion.  (See  Darwin, 
p.  169.) 

Let  us  lay  before  our  skeptic  the  way  in  which  we  may  sup- 
pose that  Darwin  would  trace  the  operation  of  life,  or  the  vitiil 
force  conforming  to  these  laws.  In  doing  this  we  need  not  go 
through  with  the  formation  of  the  several  membranes,  humors, 
ia,  but  take  the  crystalline  lens  as  the  most  curious  and  nicely 
arranged  and  adapted  of  all  the  parts,  and  as  giving  moreover  a 
dose  parallel,  in  the  end  produced,  to  that  produced  by  design, 
by  a  human  designer,  Dollond,  in  forming  his  achromatic  object- 

i;lass.  If  it  can  be  shown  that  natural  variation  and  natural  se- 
ection  were  capable  of  forming  the  crystalline  lens,  it  will  not 
be  denied  that  they  were  capable  of  forming  the  iris,  the  sclero- 
tica, the  aqueous  humors,  or  any  and  all  the  other  parts.  Sup- 
pose, then,  that  we  have  a  number  of  animals,  with  eyes  yet 
wanting  the  crystalline.    In  this  state  the  animals  can  see,  but 
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dimly  and  imperfectly,  as  a  man  sees  after  having  been  couched. 
Some  of  the  offspring  of  these  animals  have,  by  natural  variation^ 
merely,  a  portion  of  the  membrane  which  separates  the  aqueous 
from  the  vitreous  humor,  a  little  thickened  in  its  middle  part^ 
a  little  swelled  out.     This  refracts  the  light  a  little  more  than  it 
would  be  refracted  by  a  membrane  in  which  no  such  swelling 
existed,  and  not  only  so,  but  in  combination  with  the  humors, 
it  corrects  the  errors  of  dispersion  and  makes  the  image  some- 
what more  colorless.     All  the  young  animals  that  have  this 
swelled  membrane  see  more  distinctly  than  their  parents  or  breth- 
ren.   They,  therefore,  have  an  advantage  over  tnem  in  the  strug- 
gle for  life.    They  can  obtain  food  more  easily ;  can  find  their 
prey,  and  escape  from  their  enemies  with  greater  facility  than 
their  kindred.     This  thickening  and  rounding  of  the  membrane 
goes  on  from  generation  to  generation  by  natural  variation; 
natural  selection  all  the  while  "picking  out  with  unerring ^kill 
all  the  improvements,  through  countless  generations,"  until  at 
length  it  is  found  that  the  membrane  has  become  a  perfect  crys- 
talline lens.    Now  where  is  the  design  in  all  this  ?     The  mem- 
brane was  not  thickened  and  rounded  to  the  end  that  the  image 
should  be  more  distinct  and  colorless ;  but,  being  thickened  and 
rounded  by  the  operation  of  natural  variation,  inherent  in  genera- 
tion, natural  selection  of  necessity  produced  the  result  that  we 
have  seen.     The  same  result  was  thus  produced  of  necessity^  in 
the  eye,  that  Dollond  came  at,  in  the  telescope,  with  design, 
through  painful  guessing,  reasoning,  experimenting,  and  form- 
ing. 

Suppose  our  skeptic  to  believe  in  all  this  power  of  natural  se- 
lection ;  will  he  now  seal  up  his  verdict  for  design,  with  the  same 
confidence  that  he  would  before  he  heard  of  Darwin  ?  If  not, 
then  "  the  supposed  proof  from  design  is  invalidated  by  Dar- 
win's theory." 

Second  Eeader. — Waiving  incidental  points  and  looking 
only  to  the  gist  of  the  question,  I  remark  that,  the  argument  for 
design  as  against  chance  in  the  formation  of  the  eye,  is  most  con- 
vincingly stated  by  you  on  p.  235-287.  Upon  this  and  numerous 
similar  arguments  the  whole  question  we  are  arguing  turns.  So, 
if  the  skeptic  was  about  to  seal  his  verdict  in  favor  of  design, 
and  a  designer,  when  Darwin's  book  appeared,  why  should  his 
verdict  now  be  changed  or  withheld  r  All  the  facts  about  the 
eye,  which  convinced  him  that  the  organ  was  designed,  remain 
just  as  they  were.  His  conviction  was  not  produced  through 
testimony  or  ej^e-witness,  but  design  was  irresistibly  inferred 
from  the  evidence  of  contrivance  in  the  eye  itself. 

Now,  if  the  eye  as  it  is,  or  has  become,  so  convincingly  argued 
design,  why  not  each  particular  step  or  part  of  tms  result? 
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If  the  prodaction  of  a  perfect  crystalline  lens  in  the  eye — ^you 
know  not  how, — as  much  indicated  design,  as  did  the  production 
of  a  DoUond  achromatic  lens, — ^you  understand  how — then  why 
does  not  "the  swelling  out"  of  a  particular  portion  of  the  mem- 
biane  behind  the  iris — caused  you  know  not  how — which,  by 
"correcting  the  errors  of  dispersion  and  making  the  image  some- 
what more  colorless^"  enabled  the  *' young  animals  to  see  more 
distinctly  than  their  parents  or  brethren,"  equally  indicate  design 
— ^if  not  as  much  as  a  perfect  crystalline,  or  a  DoUond  compound 
lens,  yet  as  much  as  a  common  spectacle  glass  ? 

I>Eurwin  only  assures  you  that  what  you  may  have  thought 
was  done  directly  and  at  once,  was  done  indirectly  and  success- 
ively. But  you  freely  admit  that  indirection  and  succession  do 
not  invalidate  design,  and  also  that  Paley  and  all  the  natural 
theologians  drew  the  arguments  which  convinced  your  skeptic 
wholly  from  eyes  indirectly  or  naturally  produced. 

RecieJl  a  woman  of  a  past  generation  and  show  her  a  web  of 
doth ;  ask  her  how  it  was  made,  and  she  will  say  that  the  wool 
or  cotton  was  carded,  spun,  and  woven  by  hand.  When  you  tell 
her  it  was  not  made  by  manual  labor,  that  probably  no  hand  has 
tooched  the  materials  throughout  the  process,  it  is  possible  that 
she  might  at  first  regard  your  statement  as  tantamount  to  the  as- 
sertion that  the  cloth  was  made  without  design.  If  she  did,  she 
would  not  credit  your  statement  If  you  patiently  explained  to 
her  the  theory  of  carding  machines,  spinning  Jennys,  and  power- 
looms,  would  her  reception  of  your  explanation  weaken  her  con- 
viction that  the  cloth  was  the  result  of  design?  It  is  certain  that 
she  would  believe  in  design  as  firmly  as  before,  and  that  this 
belief  would  be  attended  bv  a  higher  conception  and  reverent 
admiration  of  a  wisdom,  skill,  and  power  so  greatly  beyond  any 
thing  she  had  previously  conceived  possible. 

wherefore,  we  may  insist  that,  for  all  that  yet  appears,  the  ar- 
^ment  for  design,  as  presented  by  the  natural  theologians,  is 
just  as  good  now,  if  we  accept  Darwin's  theory,  as  it  was  before 
that  theory  was  promulgated;  and  that  the  skeptical  Juryman, 
who  was  about  to  join  the  other  eleven  in  an  unanimous  verdict 
in  &vor  of  design,  finds  no  good  excuse  for  keeping  the  Court 
longer  waiting. 
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Art.  XXIII. — Description  of  three  New  Meteoric  Irons^  from  Nel- 
son County,  Ky,^  Marshalt  County,  Ky.,  and  Madison  County, 
North  Carolina ;  by  J.  Lawrence  Smith,  M.D.,  Pro£  of  Chem- 
istry, University  of  Louisville,  Ky. 

Nelson  County,  {^y)  Meteorite, — This  came  into  my  possession 
about  two  months  ago,  being  obtained  from  a  ploughed  field 
where  it  may  have  laid  for  a  considerable  length  of  time,  atten- 
tion was  drawn  to  it  by  a  plough  striking  it ;  its  metallic  charac- 
ter leading  the  neighboring  farmer  to  believe  it  to  be  silver. 

It  is  a  nattened  mass  of  tough  metal,  a  little  scaly  at  one  cor- 
ner, being  17  inches  lon^,  15  inches  broad,  and  7  inches  in  the 
thickest  part,  shelving  on  like  the  back  of  a  turtle,  and  weighs 
161  lbs. 

It  is  free  from  any  large  proportion  of  thick  rust,  consequently 
showing  no  indications  of  chlorine.  On  analysis,  the  following 
constituents  were  found  in  100  parts,  No.  1  in  the  table  below: 


(»•) 

&-) 

(3.) 

Iron, 

-    9810 

9012 

9M2 

Nickel, 

-      611 

8-72 

TBi 

Cobalt, 

•41 

•82 

•43 

Phosphonu, 

•06 

•10 

■08 

CoppKBT, 

-     trace 

trace 

trace 

9967  99*26  99*45 

Marshall  County,  {Ky.)  Meteorite, — A  piece  of  this  Meteorite 
was  sent  to  me  from  Marshall  County,  in  this  State.  I  have  not 
yet  seen  the  entire  mass,  which  is  said  to  weigh  15  lbs.,  and  to  be 
scaly  in  structure.  It  has  the  usual  characteristics  of  meteoric 
iron,  as  seen  from  the  analysis,  No.  2. 

Madison  County,  {N,  C)  Meteorite. — This  meteorite  was  presen- 
ted to  me  some  time  ago  by  the  Hon.  T.  L.  Clingman,  of  North 
Carolina.  It  came  from  Jewel  Hill,  Madison  County,  of  that 
State.  There  is  a  great  deal  of  thick  rust  on  the  surface,  with 
constant  deliquescence  from  chlorid  of  iron.  Its  form  and  surface 
indicates  that  it  is  entire,  its  dimensions  are  7x6x3  inches,  with 
a  number  of  indentations ;  its  weight  is  8  lb.  18  oz.  Its  com- 
position is  given  in  the  analysis,  No.  3. 
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Abt.  XXIV. — Description  of  a  new  Trilobite  from  tlie  Potsdam 
Sandstone;  by  Fbank  H.  Bradley,  with  a  note  by  E. 
Billings. 

[Remd  before  the  Am.  Aatoc  for  the  Advanoement  of  Science,  at  Newport.] 

COKOCEFHALITES   MINUTUS,    (n.  Sp.) 

1. 

2.  3. 


.  t 


\ 

Tig.  1.    The  head  magnified.    The  dotted  lines  represent  the  supposed  outlines 
el  iht  puts  not  preserved. 
Fig.  2.    The  pygidium  magnified. 
Fig.  3.    A  detadied  cheek,  magnified. 

Cephalic  shield  apparently  semi -circular,  or  nearly  so ;  anteri- 
or margin  as  far  as  preserved  with  a  narrow  slightly  elevated 
rim,  just  within  which  there  is  a  rather  strong  groove.    Glabella 
conical,  slightly  narrowed  at  the  neck  segment,  three-fourths  the 
whole  length  of  the  head,  very  convex  and  obtusely  carinated 
along  the  median  line.    Keck  segment  rounded  and  prominent; 
neck  furrow  narrow,  but  well  defined.    There  are  two  pairs  of 
deep  glabellar  furrows  which  are  inclined  inwards  and  backwards 
at  an  angle  of  about  45° ;  their  inner  extremities  distant  fix>m 
each  other  rather  more  than  one-third  the  width  of  the  glabella. 
The  anterior  lobe  is  a  little  less  than  one-half  the  whole  length 
of  the  glabella,  excluding  the  neck  segment ;  the  two  posterior 
pairs  are  nearly  equal  to  each  other.     The  glabella  is  distinctly 
separated  from  the  cheeks  by  a  narrow,  deep  groove,  which  ex- 
tends all  round.     From  the  anterior  lobe  on  each  side  a  narrow 
filiform  ridge  curves  outwards  and  backwards  on  the  fixed  cheek 
to  the  edge  of  the  portion  preserved.     The  eyes  appear  to  be 
ritoated  just  where  these  ridges  terminate  as  represented  in 
figure  1.    Judging  from  the  portion  of  the  eye  preserved  in  a 
detached  cheek-plate,  its  form  is  semi-annular,  and  its  length  at 
least  one-fourth  that  of  the  glabella.     Its  distance  must  be  at 
least  one-half  the  width  of  the  glabella.     Caudal  shield  nearly 
as  large  as  the  head,  its  width  scarcely  equal  to  half  its  length  ; 
the  lobes  nearly  equal ;  the  middle  lobe  very  convex  with  five 
sharp  transverse  grooves ;  the  side  lobes  somewhat  flat,  and  each 
with  five  grooves. 

The  largest  head  discovered  is  exactly  two  lines  in  length. 

The  course  of  the  facial  suture  has  not  been  ascertainecf.  The 
Burface  of  the  glabella  in  one  of  the  specimens  appears  to  be 
amooth,  but  in  none  of  the  others  can  it  be  distinguished. 
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The  specimens  are  mostly  in  a  clayey  layer,-  which  is  fiill  of 
fragments  of  all  degrees  of  perfection  ;  in  one  specimen  I  count 
ten  heads  and  three  tails,  all  in  a  fair  state  of  preservation.  In 
two  instances,  I  have  found  the  casts  of  maxillary  plates,  showing 
distinctly  the  elevated  margin,  of  one  of  which  1  give  a  figure. 

The  original  specimens  were  collected,  (at  High  Bridge,  near 
Keescville,  N.  \.,)  in  August,  1856,  while  on  a  geological  ex- 
cursion with  Col.  Jewett  of  Albany,  but  were  not  recognized 
until  July,  1857,  when  a  second  visit  to  the  locality  secured  a 
few  015^*  in  the  solid  sandstone,  none  of  the  clay  layer  being 
obtained.  By  the  kindness  of  Prof  Dana,  the  specimens  were 
presented  at  the  Am.  Assoc,  for  Adv.  of  Sci.  at  Montreal,  but 
were  not  recognized  as  belonging  to  any  known  species.  Since 
that  time,  I  have  looked  for  descriptions,  but  cannot  find  any  to 
corresj)ond. 

At  the  same  locality,  I  also  procured  the  cast,  a  Pleurotonut- 
ria,  and  one  of  what  seems  to  have  been  a  plate  from  the  stem  of 
a  crinoid. 

New  Ilaven,  June  15th,  1860. 

Note  by  E.  Billings, — Mr.  Bradley  having  favored  me  with  a 
view  of  his  very  interesting  specimens,  I  think  there  can  be  no 
doubt  but  that  they  belong  to  the  gemis  Conocephaiites,  If  this 
reference  be  correct,  then  we  have  at  least  three,  if  not  four 
species  in  North  America. 

1.  C.  antiquatus  (Salter,)  described  from  "a  cast  in  a  brown 
sandstone,  said  to  be  a  bouldered  fragment  from  Georgia."  (See 
Quart.  Jour.  Gcol.  Soc,  vol.  xv,  p.  654.) 

2.  C,  minvtus  (Bradley.)  In  this  species,  the  form  of  the 
glabella  and  its  proportions  in  relation  to  the  length  of  the  head 
are  almost  precisely  the  same  as  in  G,  aniiquatuSy  and  yet  I  think 
the  two  are  not  identical,  for  the  following  reasons  :  In  the  first 
place,  all  the  specimens  of  C,  minidus  are  of  a  nearly  uniform 
size,  the  length  of  the  head  being  about  two  lines,  and,  there- 
fore, it  seems  probable  that  they  are  the  remains  of  adult  individ- 
uals. The  total  length  would  thus  be  about  half  an  inch,  while 
Mr.  Salterns  species  is  full  one  inch  and  three-fourths.  In  the 
second  place,  the  distjmce  of  the  eye  from  the  glabella,  in  C  an- 
iiquatus  is  only  one-third  the  width  of  the  glabella,  but  in  C.  mi- 
nutus  it  must  be  at  least  one-half  the  width.  These  are  the 
only  diiferences  that  can  be  well  made  out,  from  the  imperfect 
specimens,  but  the}^  seem  to  me  sufficient  to  indicate  two  species. 
Mr.  Salter  says  further,  that  the  lobes  of  the  glabella  in  d  anii- 
qimtiis  are  very  obscure,  and  that  the  ocular  ridge,  if  any  exis- 
ted, must  have  been  very  slight.  Ilis  specimen  was  somewhat 
abraded.  In  C,  minvtus  the  ocular  ridge  is,  for  so  small  a  spe- 
cies, very  strongly  defined,  and  the  glabellar  furrows  are  ao  deep 
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it  would  require  a  very  considerable  amount  of  abrasion  to 
erate  them. 

CL  Zenkeri,  (n.  sp.)     This  is  a  new  species  recently  discov- 
in  the  magnesian  limestone  near  Quebec.     It  will    proba- 
ye  described  in  the  next  No.  of  the  Canadian  Naturalist  and 
ogist. 

There  is  in  the  collection  of  the  geological  survey  of  Can- 
a  plaster  cast  of  the  surface  of  a  fragment  of  rock  which 
8  four  ppecimens  of  a  trilobite,  each  about  the  size  of  C.  an- 
Uus.  They  appear  to  me  to  belong  to  the  genus  Omocejiha- 
The  original  specimen  was  collected  in  ISewfoundland,  in 
lame  slate  that  holds  Paradoxidrs  Bennettii  (Salter,)  and  I 
nformed  that  it  is  in  the  possession  of  a  gentleman  who  lives 
swhere  in  the  United  States,  but  whose  name  or  place  of  re- 
aoe,  I  have  not  been  able  to  ascertain. 
f  the  above  four  species,  Mr.  Bradley's  is  at  present  the  most 
>rtant  as  it  fixes  indij*putably,  at  least  one  point  in  the  geo- 
»il  range  of  the  genus  on  this  side  of  the  Atlantic.  In  Europe, 
Kephalites  has  not  been  found  out  of  the  primordial  zone  of 
-ande,  but  the  Quebec  and  Keeseville  specimens  show  that 
:  it  reaches  the  Lower  Silurian. 

ntrcal,  July  25th,  1860. 


\  XXV. — On  the  Comhxistion  of  Wet  Fuel,  in  the  Furnace  of 
foses  Thompson ;  by  B.  SiLLiMAN,  Jr.,  Prof.  Gen.  and  App. 
hem.  in  Yule  College. 

nd  before  the  Am.  Assoc,  for  the  Adv.  of  Sci.,  at  Newport,  August,  I860.] 

ff  all  ordinary  modes  of  combustion,  it  is  well  known  that 
use  of  wet  fuel  is  attended  with  a  very  great  loss  of  heat, 
lered  latent  in  the  conversion  of  water  into  steam.  As  the 
t  perfectly  air  dried  wood  still  contains  about  25  per  centum 
rater,  according  to  the  experiments  of  Hum  ford,  the  term 
fuel  might  seem  appropriate  to  all  fuels,  but  mineral  coal  and 
ooal.     But  technicallv,  this  term  is  restricted  to  substances 

peat  and  those  residual  products  of  the  aits  which,  like 
:t  tan,  begasse  and  dye  stuffs  contain  at  least  one  half  and 
1  more  than  half  of  their  weight  of  water.  Until  a  recent 
xl  the  attempt  to  consume  these  products  as  sources  of  heat 
been  attended  with  uneconomical  results,  or  total  failure. 

the  object  of  this  paper  to  describe  a  mode  of  combustion 
nich  by  a  modification  in  the  form  of  the  furnace  the  com- 
ion  of  wet  fuel  is  not  only  rendered  consistent  with  the 
economical  results;  but  which  as  it  involves  chemical  reac- 
j  never  before,  it  is  believed,  successfully  applied  for  sueh 
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purposes,  is  (lescrviug  of  particular  notice  from  a  scientific  hb 
well  as  from  a  practical  point  of  view. 

It  is  a  well  established  fact  in  chemistry,  that  the  affinity  of 
carbon  for  oxygen,  at  high  temperatures  is  so  strong,  that  if 
oxygen  is  not  present  in  a  free  state,  any  compound  containing 
oxygen,  which  happens  to  be  present  is  decomposed,  in  order  to 
satisfy  this  affinity.  This  fact  is  well  illustrated  in  the  &miliar 
case  of  the  Blast  Furnace  where  this  affinity  is  employed  to  do* 
prive  the  ores  of  iron  of  their  oxygen  in  the  process  of  reduction 
to  metallic  ii*on. 

In  the  first  stages  of  combustion,  in  wet  fuels,  the  chief  pro- 
ducts given  off  are  steam  from  the  drying  of  the  wet  mass,  smoko 
or  volatilized  carbon  and  oxyd  of  carbon,  with,  of  course,  a  va- 
riable proportion  of  carbonic  acid  and  carburetted  hydrogen. 
These  products  in  all  ordinary  furnaces,  pass  on  together  into 
the  stack,  carrying  with  them  the  heat  which  they  have  absorbed 
and  rendered  latent.  The  problem  presented  is  then  to  recover 
the  heat  thus  locked  up  and  lost,  and  by  the  furnace  now  under 
consideration  this  is  accomplished  by  shutting  off  almost  entirely  (he 
access  of  the  oiUer  air  and  causing  the  wet  fuel  to  supply  its  own 
supporter  of  coinbiistion  drawn  from  the  decomposition  of  the  vapor 
of  water  at  a  high  temperature  by  its  reaction  with  free  carbon  and 
the  oxyd  of  carbon. 

The  practical  solution  of  this  problem  was  first  successfully 
accomplished,  as  appears  from  a  decision  of  Patent  Commissioner 
Holt,  by  the  late  Moses  Thompson,  in  1854.  The  controversial 
questions  growing  out  of  this  invention,  are  entirely  foreign  to 
our  present  purpose  and  in  no  way  affi^ct  its  practical  or  scientific 
value.  Suffice  it  to  say,  in  passing,  that  we  find  in  this  inven- 
tion another  instance  of  a  truth  already  so  often  signalized  in  the 
history  of  inventions,  that  important  results  are  often  obtained, 
of  the  highest  value  in  promotiiig  material  prosperity  and  the 
welfare  of  society,  by  those  who  are  guided  in  their  search  only 
by  the  result  in  view,  and  not  by  any  exact  knowledge  of  the 
scientific  principles  involved. 

Mr.  Thompson  seems  to  have  been  inspired  with  the  convic- 
tion that  if  he  could  bring  the  products  from  the  combustion  of 
wet  fuel  together  in  a  place,  hot  enough  for  the  purpose,  and  firom 
which  the  atmospheric  air  was  excluded,  they  would,  as  he  ex- 
presses it  in  his  patent,  mutually  ^^ consume  each  oilier^  This  no- 
tion was  realizea,  and  the  reaction  secured  between  the  elements 
of  water  and  the  carbon  of  smoke,  or  the  oxyd  of  carbon  in  a 
part  of  the  furnace  called  by  the  inventor,  the  mixing  chamber. 

Wherever  that  place  may  be  situated,  or  however  constructed, 
the  one  essential  thing  about  it,  is,  that  it  should  be  a  very  hot 
place,  and  one  to  which  the  atmospheric  air  can  have  no  direct 
access,  until  it  has  passed  by,  and  through  the  burning  fuel.    It 


B,  Silliman^  Jn,  on  the  Combustion  of  Wet  Fuel       245 

is  in  fact  a  retort  or  place  for  combination  and  reaction,  and  may 
be  a  distinct  chamber  or  flue,  or  only  a  recess  or  enlargement 
greater  or  leas  of  the  main  furnace.  Wherever  it  may  be  placed, 
or  however  built^  it  must  meet  the  essential  conditions  of  a  liigh 
temperature,  and  of  atmospheric  isolation.  In  this  mixing  cham- 
ber, then,  the  important  chemical  reaction  before  insisted  on, 
must  be  set  up.  The  vapor  of  water  is  decomposed,  furnishing 
its  oxygen  to  the  highly  heated  carbon  to  form  carbonic  acid, 
while  the  oxyd  of  carbon  is  in  like  manner  exalted  to  the  same 
condition,  and  any  excess  of  carbon  forms  with  free  hydrogen, 
marsh  gas  or  light  carburetted  hydrogen.  The  vapor  of  water  is 
thus  made  to  give  up  not  only  its  constituent  elements  to  form 
new  compounds  with  oxygen,  producing  in  the  change  great  heat, 
bat  a  ^reat  part  of  the  neat  absorbed  by  the  water  in  becoming 
steam  is  also  liberated  in  this  change  of  its  physical  and  chemi- 
cal condition.  Moreover  as  all  these  products  of  combustion  and 
of  chemical  reaction  pass  together  over  the  bridge-wall  of  the 
furnace  into  a  space  from  which  atmospheric  air  is  not  excluded, 
it  then  and  there  happens  that  any  free  hydrogen,  light  carburet- 
ted hydrogen  or  oxyd  of  carbon  which  have  previously  escaped 
combustion,  take  fire  and  burn,  yielding  up  their  quota  of  heat 
to  the  general  aggregate. 

Such  is  the  intensity  of  heat  in  that  portion  of  the  furnace 
where  these  reactions  take  place  that  only  the  most  solid  struc- 
tures of -refractory  fire  bricks  will  endure  it,  and  the  color  seen 
throughout  that  portion  of  the  furnace  is  of  the  purest  white. 

In  view  of  the  fiwits  already  stated  it  is  easy  to  understand 
why  it  is  that  when  the  reactions  described  are  once  set  up,  the 
admission  of  a  free  current  of  atmospheric  air  should  immedi- 
ately check  the  energy  of  the  combustion  and  soon  result  in  to- 
tal suspension  of  the  peculiar  energy  of  this  furnace.  The  air 
containing  only  one-fifth  part  of  its  bulk  of  oxygen  gas,  the  ac- 
tive agent  in  combustion,  the  access  of  so  laree  a  proportion  of 
cold  air — ^four-fiflhs  of  which  are  not  only  indifferent  but  posi- 
tively prejudicial  from  the  quantity  of  heat  it  abrforbs, — it  hap- 
5 ens  that  the  temperature  of  the  mixing  chamber  is  rai)idly  re- 
uoed  below  the  point  at  which  carbon  cjin  d<?com[)Osc  vapor  of 
water  and  the  instant  that  point  is  reached  tlie  arrival  of  fresh 
supplies  of  steam  completes  the  decline  of  energy  and  the  furnace 
commences  forthwith  to  belch  forth  from  its  stack  dense  volumes 
of  smoke  and  watery  vapor.  When  in  proper  action  not  a  j)ar- 
ticle  of  smoke  is  visible  from  the  stack  of  a  furnace  in  which  wet 
fuel  is  burning,  and  what  is  more  remarkable  the  reactions  are  so 
evenly  balanced  that  no  wreaths  of  watery  vapor  are  observed, 
while  in  the  earlier  stages  of  combustion  before  the  projicr  tem- 
perature in  the  mixing  chafnber  is  reached,  both  these  products 
are  seen  in  great  abundance. 
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r   OF  THE   FDRHACES. 

lat.  Furnace  for  txmibialion  of  wet  tan,  aawdiut,  Ae. 

Fig.  1,  ia  a  horizontal  section  of  a  furnace  constructed  accord- 
ing to  the  speoidcations  of  Tliompson's  first  pateDt,  (iasued 
April  10th,  ia55). 

Fig.  2,  is  a  vertical  section  of  tbe  same  in  the  Uds  x  y,  of 
figure  1. 

Similar  letters  indicate  conesponding  parts  in  both  figures. 


The  furnace  shown  in  these  figures  has  three  square  or  obloi^ 
fire  chambers,  A,  A',  A",  aide  by  side,  experience  having  shown 
that  not  leas  than  three  compartments  are  required  to  secure  the 
best  results  in  the  practical  working  of  the  furnace,  although  in 
some  cases  two  may  suffice,  but  frequently  more  than  three  are 
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desirable.  The  fire  chambers  are  furnished  with  erate  bottoms 
Bj  B',  -B",  of  fire  bricks,  and  are  arched  at  top.  Each  chamber 
has  a  door  (7,  in  front  for  lighting  and  tending  the  fire.  This 
opening  is  seldom  used  after  the  furnace  is  once  set  in  action.  The 
wet  fuel  is  supplied  through  the  opening  D  at  top.  J5  is  an  open- 
ing at  the  back  of  each  chamber  leading  to  the  flue  F,  or  the 
mixing  chamber.  This  opening  may  be  provided  with  a  damper 
K  (which  must  be  of  fire  clay,  if  oi  iron  the  intense  heat  soon 
destroys  it).  Each  chamber  has  a  separate  ash  pit  G  with  its 
opening  H.  This  although  called  an  ash  pit  serves  a  most 
important  purpose  in  the  economy  of  the  furnace  as  a  receptacle 
for  the  burning  coaU  which  constantly  fall  into  it  from  the  lower 
part  of  the  wet  mass  above,  as  will  be  more  particularly  ex- 
plained beyond. 

If  the  furnace  is  used  for  generating  steam  the  best  place  for 
the  boiler  is  over  the  flue  /.  The  inventor  remarks  in  his  first 
patent  that  the  curient  from  the  mixing  chamber  in  passing 
to  the  place  of  use,  in  the  case  of  burning  wet  tan  or  other 
very  wet  fuel,  should  descend  or  pass  under  a  bridge  to  the 
place  of  use  equal  to  about  one  half  of  the  depth  of  the  burning 
chamber  between  the  grate  and  the  crown,  then  rise  to  the  place 
of  use.  In  case  of  dry  or  nearly  dry  fuel,  such  as  green  wood 
and  saw  dust,  the  current  should  rise  immediately  after  leaving 
the  burning  chamber  to  the  place  of  use. 

The  mode  of  conducting  tne  operation  of  the  furnace  is  as  fol- 
lows :  fires  being  lighted  in  all  tne  fire  chambers  with  dry  fuel 
and  the  masonry  heated  to  a  high  degree,  two  of  the  three  cham- 
bers A  A*  are  fed  with  wet  fuel  and  have  their  ash  pits  closed. 
The  other  fire  chamber  is  kept  in  action  by  dry  fuel  (its  ash  pit 
door  being  proportionally  open)  until  the  process  of  combustion 
sets  in  over  the  surface  of  tne  pile  of  wet  fuel  resting  on  the 
grates  of  the  other  furnaces.  As  soon  as  this  is  the  case,  wet  fuel 
is  added  by  degrees  to  the  third  fire  chamber,  the  ash  pit  door 
being  at  the  same  time  closed.  If  things  have  been  properly 
managed  so  far,  the  process  will  now  continue  by  the  addition 
of  new  portions  of  wet  fuel  to  each  furnace  in  succession  or  al- 
ternately. The  temperature  of  the  mixing  chamber  F  is  now 
seen  to  be  of  the  most  perfect  whiteness  and  not  a  visible  particle 
of  smoke  issues  from  the  stack. 

Before  discussing  this  process  more  in  detail,  let  us  first  con- 
sider the  Inventor's  description  of  his  furnace  as  designed  more 
particularly  for  the  consumption  of  hegasse  or  crushed  cane  stalks. 

2.  Furnace  for  Combustion  of  Wet  Cane  Begasse, 

Fig.  8  is  a  sectional  side  view,  the  interior  and  exterior  form 
of  the  furnace,  and  its  several  parts  according  to  the  specifica* 
tions  of  Thompson's  patent  of  X)ec.  15|  1857. 
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Fig.  4  is  a  front  sectional  view  of  the  same,  ahowing  tlie  com 
bination  of  two  double  furnaces. 


Fig.  5  ia  a  horizontal  view  of  the  grate  and  its  relatioB  to  the 
mixing  chamber  M  and  flue  F. 
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6. 


Here  let  the  Inventor  speak  for  himself  in  the  language  of  the 
tent  last  named. 

'  I  build  two  furnaces  side  by  sido,  each  nearly  square  in  its  horizontal 
tion.  Towards  the  top  I  draw  in  the  wall  in  such  manner  as  to  form 
ind  of  dome  with  a  sufficient  opening  at  top  to  feed  the  bagasse.  The 
er  walls  of  these  furnaces  should  be  from  24  to  30  inches  thick  and 
It  with  a  special  view  to  rendering  them  non-conducting,  the  wall  near 

top,  and  the  partition  between  the  two  furnaces  may  be  thinner.  In 
b  furnace  chamber  there  should  be  a  partition  of  fire  brick  extending 
Ofis  it  from  front  to  back  and  rising  nearly  to  the  top,  dividing  it  into 
»  nearly  equal  parts.     The  whole  interior  of  the  furnace  should  be  of 

brick.  The  main  chamber  of  each  furnace  should  be  divided  into 
>  parts — upper  and  lower — by  a  fire  brick  grate  about  one-fifth  the 
^ht  of  the  furnace  above  the  hearth,  the  back  end  of  the  grate  being 
ttle  lower  than  the  front.  The  bottom  of  the  lower  chamber  may  be 
rate  with  an  ash  pit,  but  a  hearth  is  much  better. 
Ld  each  furnace  at  the  front,  on  each  side  of  the  central  partition  and 
nediately  under  the  Iront  end  of  the  grate  should  be  doors  for  feeding 
od  or  other  dry  fuel,  and  directly  under  these  doors  at  the  hearth  of 

lower  chamber  should  be  draught  openings  capable  of  adjustment  to 
•port  combustion  in  the  lower  chamber. 

Extending  across  the  back  of  both  furnaces,  and  opening  into  both  by 
68  is  a  mixing  chamber  into  which  all  the  gases  from  both  furnaces 
er  in  a  highly  lieated  state  and  mix  and  consume  each  other  on  their 
V  to  the  boiler  and  stack.     This  chamber  should  be  about  one-half  the 
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capacity  of  all  the  fire  chambers  and  it  should  extend  down  about  as  low 
as  the  back  end  of  the  grate.  The  flue  through  which  the  products  of 
combustion  puss  out  of  this  chamber  and  under  the  boiler  should  be  in 
section  about  one  square  foot  to  forty  cubic  feet  of  mixing  cbamlier. 

The  feed  o])enings  at  the  top  of  the  furnaces  should  be  closed  by  doois 
which  open  inwards  by  the  weight  of  the  feed,  but  are  self-closing,  and 
do  not  yield  to  pressure  from  within. 

The  sides  of  the  interior  of  the  upper  or  wet  fuel  chamber  or  drying 
chamber  of  the  furnace,  except  the  front  and  back,  are  corrugated  up 
and  down,  as  also  the  sides  of  the  central  walls  or  partitions  as  shown 
by  the  dotted  lines  in  Fig.  4,  the  corrugations  extending  down  to  the 
grate ;  these  corrugations  are  for  the  purpose  of  allowing  the  heat  to 
radiate  upwards  from  the  fire  chamber  for  heating  the  masonry,  and  the 
wet  charge,  while  the  gases  or  vapors  driven  out  of  the  wet  charge  by 
the  heat  are  allowed  to  descend  to  the  fire  chamber  or  the  mixing  cham- 
ber. If  the  surfaces  of  this  masonry  were  smooth  the  bagasse  would  1m 
against  them  in  such  a  manner  as  to  obstruct  the  upward  radiation  of  the 
heat  and  the  downward  passage  of  the  vapors. 

These  corrugations  are  unnecessary  in  burning  tan  and  sawdust 

The  spaces  between  the  grate  bars  for  burning  bagasse  should  be  about 
6  inches  wide  for  tlie  finest  grinding  and  twenty  inches  for  the  coarsest, 
and  should  vary  between  these  widths  according  to  the  fineness  of  grind- 
ing, but  for  sawdust  and  tan  much  less,  say  from  one  inch  to  f  of  an  inch. 
The  grate  should  be  made  of  fire  brick. 

The  operation  of  my  furnace  is  as  follows :   A  hot  fire  of  dry  fuel  it 
kindled  in  the  lower  or  fire  chambers  of  the  furnaces  and  after  it  has  been 
continued  till  the  masonry  is  well  heated,  the  chamber  above  the  grate  is 
fed  with  the  begasso  or  other  wet  fuel.    This  hot  fire  in  the  fire  chamber, 
especially  towards  the  front  of  it  under  the  principal  mass  of  the  wet  fuel, 
must  be  preserved  throughout  the  operation.    The  heat  from  the  masoniy 
and  the  fire  chamber  will  be  communicated  to  the  wet  fuel  which  will 
cause  steam  and  other  gases  to  issue  from  it  and  mix  with  the  intensely 
hot  gases  of  combustion  from  the  fire  chamber,  and  in  a  short  time  the 
mixing  chamber  will  present  intense  combustion  and  heat,  the  dampers 
of  the  fire  chambers  being  partially  closed.     The  lower  part  of  the  wet 
charge  will  by  degrees  become  dry  and  charred  and  will  fall  through  the 
grate  prepared  as  above  unto  the  fire  chamber  and  supply  or  nearly  sup- 
ply the  place  of  other  dry  fuel  in  preserving  the  fire  in  this  chamber  and 
the  wet  fuel  being  from  time  to  time  supplied  will  furnish  in  a  highly 
heated  state  aqueous  vapors  which  descending  through  the  corrugations 
and  otherwise  into  the  fire  chamber  and  mixing  chamber,  will  be  decom- 
posed, furnishing  much  oxygen  to  the  fire,  and  supply  the  oxygen  neces- 
sary to  combustion  of  all  the  combustible  gases  issuing  from  the  fire 
chamber.     If  by  accident  the  fire  in  the  lower  part  of  the  furnace  should 
predominate,  the  draught  should  be  diminished  and  more  wet  fuel  addwi, 
and,  if  by  accident,  the  fire  in  the  fire  chamber  should  become  too  much    . 
cooled  down  the  draught  should  be  let  on,  and  any  deficiency  of  dry  fuel    . 
should  be  supplied  to  the  fire  chamber.     Under  proper  management  littl* 
or  no  dry  fuel  need  be  fed  to  the  fire  chamber  after  the  operation  is  fairly 
commenced,  the  charred  matter  falling  through  the  open  grate  will  lup- 
ply  its  place  ;  and  the  caloric  thus  produced  by  the  combostion  of  wet   . 
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si,  will  be  Tutly  greater  than  from  the  same  quantity  by  measure  of 
ft  same  fuel  when  dry.  In  the  fire  chamber  and  in  the  mixing  cham- 
r  under  intense  heat  the  carbonaceous  gases  will  decompose  the  steam 
tm  the  wet  fuel  and  effect  complete  combustion. 
When  the  operation  is  fairly  commenced  if  the  water  in  the  wet 
•rge  amounts  to  say  fifty  per  cent  by  weight  of  the  fuel,  the  dampers 
the  fire  chamber  should  be  nearly  or  quite  closed  to  exclude  the  air ; 
por  from  the  wet  charge  will  then  descend  through  the  corrugations 
d  otherwise  into  the  fire  chaiilbers  and  support  the  combustion  there- 
while  other  portions  of  the  vapor  will  enter  the  mixing  chamber  and 
ODplete  the  combustion  there.  If  the  fuel,  however,  contains  much 
imiler  quantities  of  water,  more  air  in  proportion  should  be  admitted  at 
B  damper,  the  object  being  to  admit  no  more  air  than  will  supply  the 
Gciency  of  the  vapor. 

In  the  drawings,  D  represents  the  chambers  for  the  dry  fuel,  W  those 
'  the  wet,  M  the  mixing  chamber,  the  dotted  line  m  in  Fig.  3  limits  it 
'  the  wettest  bagasse,  P  the  partition,  F  the  feed  openings  for  the  wet 
i  with  their  doors,  B  the  boiler,  b  the  bridge.  Little  if  any  of  the 
iler  should  extend  over  the  mixing  chamber.    If  any  considerable  por- 

0  of  the  mixing  chamber  is  covered  by  the  boiler  its  cooling  influence 
11  prevent  the  decomposition  of  the  the  vapor  and  defeat  the  object  of 
f  invention.  Great  care  should  be  observed  in  giving  proper  dimen- 
ms  to  the  mixing  chamber,  for  the  perfection  of  the  combustion  and 
B  efficiency  of  the  furnace  depend  greatly  upon  it  The  principal  ob- 
A  of  this  chamber  is  to  give  the  combustible  carbonaceous  gases  from 
s  fire,  and  the  aqueous  gases  from  the  mass  of  wet  fuel  an  opportunity 

mingling  together  in  such  a  manner  and  under  such  circumstances 
at  the  aqueous  vapor  will  be  decomposed  by  the  carbonaceous  gases, 
d  its  oxygen  given  out  to  complete  the  combustion  of  the  carbon,  with- 
it  the  introduction  of  air  into  Uie  mixing  chamber,  thus  saving  the  cal- 
ie  previously  communicated  to  the  wet  charge,  while  drying  it  and 
arring  its  lower  portions,  and  avoiding  the  cooling  influences  of  cold 
r.  This  can  take  place  effectually  only  in  the  presence  of  a  high  de- 
es of  heat  and  in  the  absence  of  a  supply  of  free  oxygen.  If  this 
amber  be  too  small  to  receive  these  gases  as  fast  as  the  furnace  is  able 

rluce  them  the  operation  will  of  course  be  choked  and  impeded. 
chamber  is  larger  than  can  be  kept  densely  filled  with  these  gases,  of 
nrse  atmospheric  air  will  be  found  there  at  the  commencement,  and 
H  continue  to  find  its  way  into  the  chamber,  and  while  atmospheric  air 
present,  the  carbonaceous  gases  will  take  their  oxygen  from  that  source 
mdpally  instead  of  decomposing  the  steam,  and  the  heat  in  the  chamber 
U  be  much  diminished  and  the  large  quantity  of  nitrogen  ^  contained 
the  air,  which  is  neither  a  combustible  nor  a  supporter  of  combustion, 
11  at  once  greatly  increase  the  volume  of  gases  to  be  sent  forward  to 
e  stack  and  proportion  ably  decrease  its  temperature ;  and  when  the 
amber  becomes  very  large  the  cooling  influences  become  so  great  that 
mbustion  will  immediately  cease,  and  smoke  mingled  with  steam  oxy- 
II  and  nitrogen,  will  go  forward,  thus  wasting  the  fuel  and  imparting 
tly  a  faint  degree  of  heat  to  the  boiler. 

1  have  therefore  fixed  the  size  of  the  mixing  chamber  by  many  care- 
1  experiments — and  that  given  above  will  produce  the  desired  effect  with 


252        B.  Silliman,  Jr.,  on  the  Combustion  of  Wet  Fuel 

wet  bagasse.  For  dryer  fuels  furnishing  less  yapor,  the  mixing  chamber 
should l>e  proportionably  increased  in  size  to  supply  the  defficiency  with 
air  and  to  effect  complete  combustion.  Rules  more  precise  would  be  in- 
consistent with  the  nature  of  the  subject. 

A  large  and  hot  fire  should  always  be  preserved  in  the  fire  chamber 
below  the  grate,  and  directly  under  the  charge  of  wet  fuel,  for  the  pur^ 
pose  of  driving  the  vapor  out  of  it  and  charring  its  lower  portion — and 
the  grate  is  left  much  more  open  than  in  furnaces  for  burning  dry  fuel  of 
the  same  size,  for  the  purpose  of  allowing  the  charred  portions  of  the  wet 
chargo  to  fall  through  to  supply  fuel  for  this  fire  as  fast  as  it  becomes  fit 
for  ^at  purpose,  thus  consuming  the  mass  with  little  or  no  expenditure 
of  other  fuel. 

What  I  claim  as  my  improvement  in  furnaces  for  burning  bagasse  and 
and  other  fuels  too  wet  to  be  conveniently  burned  in  the  usual  way  and 
well  known  ways  is : 

First,  the  combination  of  two  chambers,  the  one  above  the  other,  and 
separated  by  a  grate,  the  lower  one  for  the  combustion  of  any  known  drr 
carbonaceous  fuel,  and  the  upper  one  in  immediate  proximity  therewith 
to  receive  heat  therefrom  for  heating  and  drying  the  charge  of  wet  fuel, 
with  a  mixing  chamber,  into  which  both  continuously  and  simultaneously 
discharge  their  gases  before  reaching  the  thing  to  be  heated,  for  mingling 
and  mutual  combustion. 

I  also  claim  in  combination  with  said  fire  chamber  and  wet  fuel  cham- 
ber or  drying  chamber  making  the  grate  upon  which  the  wet  charge  rests 
sufficiently  open  to  allow  the  lower  portion  of  the  wet  charge  as  it  be- 
comes dried  and  charred  to  fall  through  into  the  fire  chamber  and  keep  a 
hot  fire  therein,  supplying  the  place  of  other  dry  fuel,  while  the  un- 
charred  portions  of  the  wet  fuel  is  properly  supported  by  the  grate  till 
dried  as  described. 

I  also  claim  placing  the  mixing  chamber  of  combustion  in  substan- 
tially the  same  position  described  relatively  to  the  fire,  and  the  wet 
charge,  so  that  the  products  of  combustion  from  the  dry  fuel  may  pass 
along  the  lower  part  of  the  wet  charge,  drying  and  charring  it  on  their 
way  to  the  mixing  chamber,  and  reach  it  without  being  in  any  consider- 
able degree  obstructed  or  cooled  by  the  wet  charge  substantially  as  shown. 

I  wish  it  distinctly  understood  that  I  make  no  claim  to  any  of  the 
parts  or  combination  above  specified  except  in  their  application  to  the 
preparation  and  combustion  of  wet  fuels." 

It  will  be  observed  that  in  this  mode  of  combustion  the  wet 
fuel  is  subject  to  a  constant  process  of  distillation  by  the  fire  in 
the  ash  pit.  The  products  of  this  distillation  react  on  each  oth- 
er in  the  mixing  chamber  in  the  manner  already  described, 
while  at  the  same  time  a  portion  of  watery  vapor  is  decomposed 
in  the  ash  pit. 

Theoretically  no  more  heat  can  be  generated  in  this  mode  of 
combustion  than  is  consumed  in  the  transformation  of  water 
into  steam  and  the  conversion  of  fixed  into  volatile  products. 
But  it  is  by  no  means  a  matter  of  indifference  whether  the  oxy- 
gen requisite  for  complete  combustion  is  drawn  from  the  atmos- 
phere or  is  derived  from  the  decomposition  of  water  by  carbon 
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and  its  oxyd.  In  the  former  case,  not  only  is  there  a  great  loss 
of  heat  carried  away  by  the  ineflScient  nitrogen  of  the  air,  but 
the  diluted  oxygen  can  never  produce  so  intense  a  heat  with  the 
carbon  as  is  the  result  of  the  reaction  of  the  nascent  oxygen 
with  that  element  Although  Mr.  Thompson  was  no  chemist, 
he  did  not  fail  with  his  natural  acumen  to  perceive  this  advan- 
tage and  in  his  earliest  patent  he  remarks :  "  After  ample  exper- 
iments I  have  discovered  that  any  results  that  can  be  produced, 
by  the  use  of  dry  fuel  are  inferior  (to  those  obtained  from  my 
process)  in  proportion  to  the  quantity  used,  and  that  results  like 
mine  can  only  be  obtained  by  the  use  of  wet  fuel  *  *  *  fed 
into  an  intensely  heated  chamlJer :  under  such  circumstances  the 
water  in  the  fuel  in  presence  of  the  carbonaceous  substances  in 
the  furnace  will  be  decomposed,  giving  its  oxygen  to  the  car- 
bonaceous matter,  dispensing  with  a  draft  and  its  cooling  and 
wastful  influence  and  rendering  the  combustion  so  perfect  that 
no  smoke  is  visible." 

Although  this  mode  of  combustion  of  wet  fuel  is  now  in  use 
on  many  sugar  plantations  in  Louisiana,  and  in  some  Tanneries  of 
Pennsylvania  and  New  York,  no  notice  of  it  has  so  far  as  I  am 
iware  appeared  in  the  scientific  Journals.  I  am  not  without 
personal  experience  of  its  operation  on  a  large  scale,  having  in 
1857  enjoyed  the  opportunity  of  studying  carefully  the  manage- 
ment of  one  of  Tnompsons  furnaces  in  three  compartments 
(similar  to  Figs.  1  and  2)  built  for  the  combustion  of  wet  j^cat. 
That  fuel  contained  over  seventy-five  per  cent  of  its  whole 
weight  of  water  and  was  too  wet  for  the  best  results.  But  with 
the  use  of  one-fourth  part  of  dry  wood,  even  this  extremely  wet 
and  otherwise  valueless  fuel  was  rendered  efficient,  three  cords 
(of  128  cubic  feet)  of  wet  peat  and  one  cord  of  dry  wood  doing 
the  work  of  four  cords  of  dry  wood  in  driving  a  steam  boiler. 


Abt.  XXVI. — Note  on  a  case  of  Artificial  Ci-ystallization  of  Metallic 
'  Copper  and  Dinoxyd  of  Copper;  by  J.  W.  Mallet. 

A  FLASK,  in  which  nitric  oxyd  had  been  prepared  from  nitric 
acid  and  scraps  of  copper,  was  allowed  to  remain  over  night  by 
the  pneumatic  trough — the  end  of  the  gas-delivering  tube  dip- 
ping under  the  surface  of  the  water.  On  the  next  day  several 
scraps  of  copper  were  observed  dotted  over  with  very  minute 
but  orilliant  crystals  of  metallic  copper,  which  under  the  micro- 
scope proved  to  bo  octahedrons  and  combinations  of  the  octahe- 
dron with  the  cube  and  dodecahedron,  of  various  sizes — the 
largest  measuring  about  twelve-hundredths  of  a  millimeter  along 
an  octahedral  edge.  Along  with  these  crystals  of  copper  there 
were  little  cubes  of  the  dinoxyd  of  copper  in  great  abundance — 
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the  latter  not  more  than  two  or  three  hundredths  of  a  millimeter 
on  the  edge,  translucent,  and  of  a  splendid  garnet  red  color. 

On  examination  it  became  evident  that  these  two  bodies  had 
been  deposited  in  the  crystalline  state  in  consequence  of  the 
formation  of  the  so-called  "  Bucholzian  circuit " — one  solid  and 
two  liquids  so  arranged  as  to  produce  electric  action.  As  the 
flask  cooled  down  the  water  from  the  peneumatic  trough  grada- 
ally  rose  in  the  tube,  and  in  time  ran  down  into  the  flask.  The 
latter  being  in  an  inclined  position  the  water  flowed  gently  down 
the  neck  and  formed  a  distinct  stratum  above  the  strong  solution 
of  nitrate  of  copper.  Some  of  the  scraps  of  metal  which  had 
projected  above  the  surface  of  the  solution,  were  now  immersed, 
partly  in  the  latter  and  partly  in  water,  and  it  was  upon  the  low- 
er portion  of  each  of  these  scraps — the  part  immersed  in  solution 
of  nitrate  of  copper — that  crystallization  had  taken  place. 

The  deposition  of  metallic  copper  under  similar  conditions 
was  observed  by  Bucholz,  and  other  metals  may,  as  is  well 
known,  be  thus  crystallized  from  solutions  of  their  salts.  The 
crystallization  of  the  dinoxyd  of  copper  was  eftected  by  Bec- 
querel,  but  the  arrangement  of  substances  in  his  experiment  was 
different  from  that  now  noticed — he  placed  a  strip  of  copper  in  a 
saturated  solution  of  the  nitrate,  the  lower  end  of  the  strip 
touching  some  protoxy  d  of  copper  at  the  bottom  of  the  solution. 
The  crystals  which  he  obtained  were  octahedral,  not  cubic. 
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[Concluded  from  page  121.] 

In  describing  the  methods  of  purification  proposed  by  Selligoe,  we  shall 
make  no  attempt  to  follow  their  various  details,  our  limited  space  compelling  uf 
to  content  ourselves  with  only  the  broadest  generalities.    Selligue  sets  forth 
at  length  two  methods:   Ist  A  cold  treatment  which  consists  in  agitating 
the  oil  with  sulphuric,  muriatic,  or  nitric  acid.    This  agitation  should  be 
thorough,  he  says,  and  should  be  continued  for  a  longer  or  shorter  time  ac- 
cording to  the  nature  and  quantity  of  the  matter  treated.    Here  follows  a 
description  of  his  agitators.    After  several  hours'  repose,  the  oil  may  be  de- 
canted, except  from  muriatic  acid  in  which  case  more  time  and  a  larger 
amount  of  acid  is  required.    After  the  oil  has  been  tlius  separated  from  the    - 
deposit  of  tar,  the  acid  remaining  in  it  must  be  neutralized  by  means  of  an 
alkali.    I  prefer,  says  Selligue,  to  employ  the  lye  of  soap-boilers  marking  36^ 
to  38°  [B.  ?],  since  it  is  easy  of  application,  and  produces  a  sure  effect; 
I  thus  precipitate  together  the  coloring  matter  and  tar  which  would  other-  * 
wise  have  remained  m  the  oil.     The  oil  is  then  decanted :   if  it  is  the  fint 
distillation  of  the  crude  oil  I  do  not  allow  the  mixture  to  subside  entirely,  pre-    ' 
ferring  to  leave  a  portion  of  the  alkali  mixed  with  the  oil,  and  to  distil  on  only 
^ths  of  the  latter.    ♦    *    *    When  the  soda  lye — in  quantity  slightly  greater 
Uian  is  necessary  to  neutralize  the  acid — is  added,  the  liquid  must  be  agitated 
violently  in  order  that  each  particle  of  the  oil  may  be  brought  in  contact  with 
the  alkali ;  this  agitation  must  be  continued  until  the  color  of  the  oil  under- 
goes change. 
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The  oil  becomet  leaa  odorous  and  less  highly  colored  after  each  such 
"cold  treatment** 

After  having  been  allowed  to  separate  from  the  lye,  the  oil  is  decanted  off; 
if  it  has  not  lost  much  of  its  color  tiie  process  has  been  badly  conducted.  It 
fhonld  be  stated  that  the  oil  must  not  be  agitated  several  times  with  the  alkali, 
for,  by  so  doing,  the  dark  color  of  the  oil  would  be  restored.  *  *  *  As 
for  the  residues  of  the  soda  treatment,  continues  Selli^e,  they  should  be 
flowed  to  stand  at  rest  during  some  days  beneath  a  portion  of  oil,  which  will 
pnCBCt  them  from  contact  with  the  air ;  the  cleor  lye  at  the  bottom  being  then 
dnwn  off  may  be  used  for  other  operations,  while  tlie  remainder  is  a  soap, 
containing  excess  of  alkali.  By  adding  to  it  a  little  grease  a  soap  can  be 
mde,  or  By  adding  water,  grease  may  be  separated.  This  grease  is  similar  to 
that  used  for  wagons. 

2d.  A  warm  treatment  which  follows  the  cold,  and  consists  of  a  series  of 
fiictioDal  distillations, — special  operations  for  the  purification  of  the  ^  light- 
ftnffi^"  bein^  resorted  to.  For  the  details  of  these  we  must  refer  to  the 
original  specification  of  Selliguc — a  truly  classical  document  which  should 
be  read  by  eveiy  one  interested  in  tlie  manufacture  of  coal-oils.*  Nor  will  our 
limited  space  permit  us  to  cite  the  detailed  **  example**  of  his  treatment 
which  Selligue  lias  described.  We  trust  that  wc  have  already  written  enough 
to  enable  the  reader  to^udge  whether  or  no  Selligue  understood  his  business. 

Ai  for  paraffine,  Selbgue  obtained  it  by  subjecting  the  oil  to  a  low  tempera- 
tnre  in  order  that  tliis  substance  might  crystallize.  The  mixed  oil  and  paraf- 
fine was  then  thrown  upon  fine  metallic  filters  through  which  the  oil  flowed 
while  the  paraffine  was  separated.  Or  one  may  separate,  he  says,  the  oil  by 
imbibition,  but  this  occasions  a  great  loss  of  oil  and  also  requires  more  labor. 
*  *  With  this  specification  the  scientific  discussion  of  the  subject  by  Selligue 
appears  to  have  ceased,  yet  in  the  same  year  he  replicsf  to  a  note  published  by 
C3ienott  who  asserted  that  the  oil  of  shale  often  contains  arsenic,  denying  that 
uienic  can  bo  found  in  the  products  from  his  own  establishments.  He  again 
describes  the  locality  and  geological  position  of  his  shale,  the  method  of  distil- 
lation employed, — how  the  temperature  is  gradually  elevated,  &c. 

This  is  of  interest  as  showing  that  the  manufacture  of  coal-oil  in  France 
was  no  ephemeral  fancy,  but  for  many  years  was  a  well  established  branch  of 
industiy.  In  this  connection  the  scientific  research,  upon  the  commercial  pro- 
ducts of  the  distillation  of  bituminous  shale,  of  Saint-£vre§  should  also  be 
nentioned.  Contemporaneous  with  Selligue  wc  find  otlier  inventors  occupied 
with  the  same  subject  Thus  Holthorp,|l  in  1841,  claims  that  he  has  first  dis- 
covered a  means  of  purifying  the  fluid  suostance,  which  he  calls  "  schiste,**  re- 
■Uting  from  the  distillation  of  coal  or  of  bitumen.  His  attention  was  evidently 
chiefly  devoted  to  tiie  volatile  naphthas,  but  he  also  obtained  paraffine. 

Guillard  Meynicr,1i  in  1842,  speaks  of  tlie  fixed  oil  from  shale,  telling  us 
that  it  may  be  used  for  lighting  or  lubricating  and  that  paraffine  may  be  sepa- 
rated when  the  oil  is  cooled  or  treated  with  alcohol. 

In  the  same  year  Bonnet**  in  treating  of  liquids  suitable  for  lighting  inci- 
dentally mentions  cupioii  and  paraffine. 

Nor  should  wc  omit  to  mention  tlie  very  interesting  article  upon  Hydrocar- 
hatM  lAquidiBj  by  A.  Mallet  (in  Laboulavc's  Dictionnairc  des  Arts  et  Manu- 
ftctures,  2d  Ed.,  Paris,  1854ff),  in  which  Selliguc's  processes  are  incidentally 

*  A  tolerably  accurate  Knglisli  translution  of  thi<i  important  patent  mnv  be 
found  io  the  specification  of  IX.  A.  B.  B.  Du  Buisson,  1845;  bpecification  No.  10,726 
of  the  EnglijJi  Patent  Office. 

t  Compitt  JiendH$,  1846,  xx,  673.  1  Jhid,  xx,  80C. 

8  Comptes  Remlua,  1849,  xxix,  339.  {  Brevet »  d Invention^  liji,  2C3. 

•[■  BrertU  d Invention^  Ixxviii,  91.  **  Ibid,  Ixxix,  63. 
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described.  Afler  discussing  in  detail  the  light  volatile  productfl  obtained  by 
distilling  coal-tar,  he  says,  we  have  still  to  speak  of  the  carbo-hydrogeDi 
from  shales ;  a  branch  of  industry  whicli  we  owe  entirely  to  Selligue — cut  cIS^ 
alas !  prematurely,  in  the  midst  of  his  career  so  full  of  discoveries  and  of  usefiil 
works.  As  is  well  known,  he  obtained  by  distilling  shales  from  the  enviroDf 
of  Autun:  I,  volatile  etliereal  oils,  II,  iixed  oils,  III,  oils  combined  with 
paroffinc  from  which  he  prepared  grease  for  carnages,  IV,  paraffine  suitable 
for  making  candles,  &c.  Among  all  these  bodies,  Mallet  continues,  we  have 
only  to  occupy  ourselves  witli  the  volatile  oils.  Further  on  M.  remarks  that 
the  acid  and  alkaline  treatment  used  by  Selligue  is  similar  to  that  proposed  by 
Barral  for  products  from  coal-tar.  Thus  far,  says  Mallet,  these  hvdro-carboni 
have  found  no  application,*  partly  on  account  of  their  insupportable  odor  when 
not  purified  and  partly  on  account  of  their  high  price — about  $10-00  the  hun- 
dred lbs. — when  purified. 

We  have  been  at  no  pains  to  ascertain  whether  the  industrial  distillation  of 
shales,  so  well  grounded  by  Selligue,  has  been  continued  in  France  without 
interruption  up  to  tlie  present  time,  for  we  know  of  no  reason  to  doubt  the  fiict 
Certain  it  is  that  coal-oils  produced  by  French  manufactories  were  exhibited, 
at  the  Exposition  Universelic  at  Paris  in  1855,  and  likewise  in  1851  at  Londoaf  • 

To  any  one  familiar  with  the  extreme  slowness  with  which  the  practical 
applications  of  chemistry  arc  even  now  imparted  to,  and  recorded  by,  scientific 
writers,  it  would  Iiavc  been  no  matter  of  surprise  if  the  results  obtained  by 
Selligue  had  remained  uncopied  upon  the  records  of  the  French  patent  office. 
Such  however  was  not  the  case.  From  the  preceding  citations  it  will  be  seen 
that  his  results  were  published  in  various  well  known  journals  and  were  widely 
diffused.  Dumas,  in  his  Traiii  de  Chimie  JljtpliqxUt  aux  Aii^^\  expressly  calk 
attention  to  them.  They  are  also  noticed  m  the  Handwdrttrhwh  der  rtawn 
und  anfj^eipandUn  Chemie,  von  Licbig,  Poggrendorff  u.  Woehler,  1844,  iii.  364. 
What  we  cannot  explain  is  the  apparent  ignorance  of  these  facts  which  was 
exhibited  by  several  of  the  leading  chemists  of  Great  Britain  on  the  occasioa 
of  a  trial,§  Younrr,  v.  White  and  others  held  in  June,  1854,  in  the  Court  of 
Queen's  Bench  before  Lord  Ciiief  Justice  Campbell. 

Several  patents  for  the  production  of  oils  [coal-oils]  from  bituminous  sab- 
stances  were  meanwhile  obtained  in  England.  Butler, ||  for  example,  in  de- 
scribing his  ^improvements  in  the  manufacture  of  oil  and  gas"  proposes  to 
distil  bituTninous  shales,  &c.  for  the  pur{)ose  of  obtaining  oil  and  gas  free 
from  naphthaline.  The  sliale,  best  afler  wetting  it  with  water  if  the  principal 
object  is  to  obtain  oil,  is  distilled  in  common  gas  retorts  under  which  a  gentle 
fire  is  lighted.  As  soon  as  oil  begins  to  flow  over  freely  the  fire  is  to  be 
increased  and  tlic  retorts  brought  to  a  red  heat ;  a  large  quantity  of  gas  is  thua 
obtained  which  is  collected  in  a  gas  holder.  The  rough  oils,  as  Butler  infonna 
us,  may  be  purified  by  washing  with  sulphuric  acid,  filtration,  &c.,  or  they 
may  be  used  in  the  rough  state  for  making  oil-gas.  The  oils  in  their  rough 
state  are  oflen  found  entirely  free  from  oxygen,  and  if  obtained  by  the  process 
described  never  contain  so  much  as  is  contained  in  the  coal-tar  obtained  in 
the  coal-gas  works  whore  tlie  coal  is  tlirown  into  retorts  already  brought  to  a 
red  heat  These  oils  in  their  roucfh  state  are  further  distinguished  from  coal- 
tar  by  their  containing  no  naphthaline.    Moreover  the  less  volatile  part  of  the 


*  It  will  be  observed  by  the  reader  of  Mallet's  treat i<ie  that  he  is  interested  only 
in  a  single  branch  of  the  Kubject,  viz.,  the  volatile  naphthas — "  light  fltulfs,**  just  as 
we  are  here  giving  prumiuence  to  another  ])ortion  of  it,  viz^  the  fixed,  or  paraffioe- 
oil ;  and  that  he  holds  the  nuphtlms  from  t^hnle  in  s>niull  repute,  since  in  Iiis  opinioo 
they  can  never  compete  in  the  matter  of  cost  with  those  from  coal-tar. 

+  A.  U.  MoREAN  (No.  I'MM,  Cat.  9).  IhixRhiu. 

X  Paris,  18U,  t.  vii.  p.  390;  also  t.  iii,  p.  315  of  the  Liege  edition ;  and  B.  viKS. 
610  of  tlie  German  trant^lation. 

5^  Reported  in  Barlow'a  London  Journ.  of  Gas  Lighting,  Aug.  1 0, 185 1,  vol.  iii,  p.  503. 

I  Patent  granted  Jan.  29, 1833.  Specification  No.  6375  of  the  English  Patent  Office 
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oil  [No.  2]  oftbrs  another  clianictcristic  feature;  if  after  beinjj  ilrawn  off  and 
dustilled,  and  if  in  this  latter  process  the  more  volatile  or  first  prococtls,  say 
one  half  of  die  quantity  acted  upon,  bo  set  n})art  and  the  remtiining  half  ex- 
posed to  a  low  temperature,  tlicrc  will  soon  ap{>car  in  this  part  of  tlie  distilled 
od  small  flakes  of  a  white,  odorless,  and  li^ht  substance  which  is  a  compound 
of  carbon  and  hydrogen  [paratfinej.  The  familiiirity  with  the  subject,  some- 
what remarkable  in  view  of  the  early  date  of  liis  patent,  which  Butlor  exhibits 
cannot  fiil  to  strike  tlic  reader.  This  inventor  was  however  unfortunate  in  the 
idea  of  trying  to  make  at  the  same  time  oil  and  gas — in  endeavoring  to  recon- 
cile two  antagonistic  processes. 

In  1841,  Sept  4,  Count  do  Hompesch  of  Prussia*  specified  certain  *'im- 
prorements  in  obtaining  oils  and  other  products  from  bituminous  matters.^'t 
It  i:f  well  known,  he  says,  tliat  oils  may  bo  obtained  from  those  substances  but 
from  tlae  imperfection  of  the  processes  now  u.sod  tlie  quantity  obtained  is  small, 
the  quality  inferior,  and  the  smell  noxious.  My  invention  consists  in  an  im- 
proved process,  whereby  I  increase  the  quantity,  improve  the  quality,  and  re- 
move or  greatly  modify  the  smell.  I  have  found  by  experiment^  he  continues, 
that  the  oil  from  shale,  &c.,  possesses  three  different  characters  which  m:iy  be 
called  esjicntial  oil,  intermediary  fat  oil,  and  thick  oil,  and  these  oils  I  separate 
by  means  of  peculiar  Apparatus — which  he  describes  in  detail.  In  distilling 
uales  heat  is  applied  until  the  temperature  reaches  J 00*^  R.  =  '^o7°  F.,  at  which 
temperature  essential  oil  will  pass  over.  The  charge,  attcr  liaving  been  sub- 
jected to  this  temperature  for  half  an  hour,  is  pushed  forward  in  the  retort 
which  is  now  subjected  to  a  heat  of  200®  R.  =  AWZ'  F.,  by  wiiich  increased  heat 
die  intermediary  or  fat  oil  is  obtained.  After  having  subjected  the  charge  to 
this  increased  temperature  for  half  an  hour  the  workmen  again  pushes  tlie 
charge  further  on  in  the  retort  where  it  becomes  of  a  red  heat ;  the  vapor  now 
given  off  yields  the  thick  oil.  The  carbonization  is  now  complete ;  and  I  ob- 
tain these  three  separate  oils  by  the  gradual  increase  of  the  heat;  and  I  effect 
tilts  distillation  without  decomposition  of  the  substance,  the  vapors  escaping 
from  the  retort  as  fast  as  they  are  formed. 

The  essential  oil  is  separated  from  the  fat  oil  by  exposing  the  mixture  to  a 
current  of  steam  by  which  the  more  volatile  oil  is  carried  olF.  The  oil  [fixed] 
thus  prepared  must  be  filtered  and  is  tlien  ready  for  application  to  all  kinds  of 
nacliinery,  being  very  fat,  works  without  friction  and  leaves  no  sediment 
The  essential  oil  is  collected  and  subjected  to  further  treatntent. 

The  specification  of  DuBuissont  for  improvement  in  the  distillation  ofbi- 
tuninoiLS  substances,  is  an  almost  literal  translation  of  Selligue's  last  patent 
Indeed,  Du  Buisson  tells  us  that  the  extensive  works  at  Autun,  Department  of 
the  Saone  and  Loire,  France,  arc  partly  his  property  and  that  he  has  the 
management  of  them  as  chemist  He  affirms  moreover  that  the  most  import- 
ant results  have  there  been  attained  —  resuhs  which  place  the  distillation 
and  treatment  of  schistus  among  the  most  useful  and  productive  of  chemical 
manufactures. 

Since  we  have  already  extracted  largely  from  ,Selliguo's  specification  it  is 
unnecessary  to  cite  more  of  it  here.  It  is  a  little  curious  that  this  most  im- 
portant patent  is  not  mentioned  in  Dr.  Antisell's  "list  of  English  Patents" 

tp.  J-^Ii. 

The  well  known  attempts  to  prepare  parafiino  and  oils  from  peat>$  need  not 
be  discussed  here.     Another  patent,  not  mentioned  in  Dr.  A.'s  list,  is  that  of 


*  Specification  Xo.  yo«0  of  the  EntrlUh  Patont  Offi,-e. 

f  In  a  •*mpinoniirdnm  «»f  alti-ration,"  djitt-tl  July  Ti,  1S42,  dc  Hompesch  claims  the 
ri.:ht  of  distilling  "  bituminous  schist^,  shales,  or  slates,  or  other  rocks  or  minerals 
coiitainini;  bitum^^n  or  hituminoun  sulMifiices." 
X  Dated  June  23.  1845.    Specification  No.  10,726  of  the  English  Patent  Offirc. 
^  .Vnti^U.  p.  85:  compare  Rec8  Rcece's  patent  dated  Jan.  23,  1849.    Speoifica- 
tion  12,4^6  i>f  the  English  Patent  Office. 

A^f.  JOUR.  SCI.— SECOND  SERIES,  Voi.  XXX,  No.  89.— 6EPT..  18G0 
33 
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George  Michicls.*  It  is  iKJCuliarly  intcreslinp  since  a  portion  of  it  relates  to 
tlie  pre|)JLrution  of  oilri  from  caking  coals.  Michicls  proposes  in  fact  to  prepare 
coke  fruni  bituminous  coals,  and  from  mixtures  of  such  coals  witii  anthracite, 
by  moisteninflf  tlie  {lowilered  coal  with  water  and  introducing  it — in  cliargei 
of  six  tons — into  brick  retorts  furnished  with  ordinary  condensing  appaia^ 
tus  and  other  appliances.  The  retorts  are  then  heated  as  if  it  were  intended 
to  produce  guSf  witii  this  difference,  that  the  temperature  for  tlie  first  fifty 
hours  should  not  exceed  nascent  red  Iieat,  or  IK^l^F.;  at\er  tliat  time  it  sboold 
be  increased  profirressively  until  it  attains  a  clear  red  heat,  which  would  be 
about  the  ninety-sixth  hour,  1  should  remark,  continues  MichieLs,  that  about 
the  sixtieth  hour  I  shut  off  tlie  communication  between  tlic  retort  and  the 
condcnsor  by  closing  tlie  hydraulic  valves,  and  at  tlie  same  time  open  the 
valve  on  top  of  the  retort,  &c.,  so  as  to  allow  the  air  to  enter,  which  bums  the 
hydrocarburets  [now  being  evolved]  and  tlie  products  of  that  combustion  heit 
the  retort,  &c.  in  passing  tlirough  tne  flues  which  surround  the  retort  •  •  • 
I  thus  obtain  cuke,  amnioniacal  liquors  and  linuid  hydro-carburets.  These 
"hydro-carburets"  were  repeatedly  distilled  by  M.  in  order  to  obtain  as  much 
light  volatile  oil  us  possible,  A  heavy  yellow  oil  of  density  0-911,  or  lower, 
was  also  obtained  which  according  to  M.  will  be  found  applicable  to  many 
useful  pur]>oses,  and  is  suitable  for  his  principle  object  of  turning  into  ^as. 

Further  on  (p.  15  of  his  specification)  Micliiels  explains  that  Si'is  oil  »  weD 
adapted  for  manufacturing  gas  upon  a  small  scale,  since  tlie  gas  prepared 
from  it  re(iuires  no  purification,  and  since  it  can  be  used  in  any  of  the  ordioaiy 
apjKiratus  for  making  gas  from  camphene,  oil,  or  resin.  In  a  word,  he  pro- 
posed usini;  it  just  as  rosin  oil  is  now  so  largely  employed  by  private  ns- 
works  in  this  country,  or  as  Boscary  and  Butler  had  used  the  same  coaToil 
before  him. 

We  passf  to  a  consideration  of  tlie  well  known  labors  of  Mr.  James  Youn^ 
of  Cilasgow.];  From  evidence  brought  forward  in  tiie  trial  already  cited  it 
appears  that  Mr.  Young^s  attention  was  called  in  1847  to  a  mineral  oil  [petro- 
leum] found  oxudini;  from  a  coal  pit  at  Riddings  in  Derbyshire.  From  it  he 
obtained  a  good  lubricating  oil  which  he  continued  to  prepare  as  long  as  his 
supply  of  petroleum  lasted.  Occupied  as  he  was  with  tlie  subject  it  can  sur- 
prise no  one  tiiat  he  should  soon  have  turned  his  attention  to  tlie  distillation 
of  tlio  hi<;hlv  bituminous  mineral  of  Torbanc-hill,  now  known  as  Boghead  coal 
in  Euirbiiid  and  in  this  country,  which  was  introduced  to  public  notice  in  1850.^ 
From  this  substaiir.e  Younjj  was  enabled  to  prepare  a  much  larger  amount  of  oil 
per  toil  of  mineral  tlian  had  been  obtained  by  any  of  his  predecessors.  To  the 
discovery  of  tlie  vasit  source  of  an  admirable  raw  material  which  the  Boghead 
mine  furnished  is  evidently  duo  the  immense  increase  in  the  production,  and 
of  course  consumption,  of  coal-oil  which  immediately  ensued.  To  this  we 
say,  more  than  to  any  tiling  else  is  to  be  attributed  the  rise  and  progress,  during  - 
tlie  past  few  years,  of  the  almost  innumerable  manulactories  of  coal -oil  on  tbe 
continent  of  liuropo  and  in  our  own  country.  From  the  impetus  tims  given, a 
branch  of  industry  whicii  had  long  been,  comparatively  speaking,  uf  only  local 
importance  soon  attained  an  enormous  development || 


*  Granted  April  IH.i,  1S.;0.    Specification  No.  13.066  of  the  En'.>li?h  Patent  Office. 

f  Makini:  no  prctoncc.  Ix'  it  nn'h?r«*t(M)d.  that  we  have  been  able  to  collect  all  that 
has  b<.*€'ii  ])iiiili<lii.Ml  upon  the  cubjuct  before  1850. 

i  Patt'nt  dated  Oct,  7,  1850. 

i>  Aec.«.>nlinir  to  Mr.  T.  G.  Harlow,  London  Journal  of  Gas  Lifihtlna,  iii,  519. 

li  We  c;ninot,  in  this  connectitMi,  i'orlKiar  quotinj;  the  following  pertinent  remarn 
from  Lord  Campbell's  rhar;;e  to  the  Jury  in  the  case— r Young  v.  White  and  oihfn 
(see  JjOiidon  Jtmnial  of  Giis  L'tghtimj,  iii.  521)— already  cited. 

"  And  thi^  brin;;s  me  to  an  observation,''  t^ays  his  Lord-ship,  "which  I  meant  to 
make,  and  which  1  should  have  l)eeu  sorry  it'  I  had  forgotten,  which  is  tliis — tliat  it 
the  discovery  of  this  Boghead  coal  that  seems  to  have  given  the  great  value 
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it  be  distinctly  understood  that  we  would  in  no  wise  detract  from  the 
irit  of  Mr.  Young.  Uniting,  as  he  does,  no  small  share  of  chemical 
dge  with  the  cautious,  untiring  energy  of  his  countrymen,  few  men 
lave  been  found  better  qualified  to  grasp  the  golden  opportunity  of 
he  so  fortunately  availed  himself.  His  name  must  ever  remain  associ- 
tth  those  of  the  distin^ished  observers  from  whose  labors  this  most 
int  branch  of  industry  has  resulted.  It  is  Dr.  Antiscll  only  whom  wo 
hr  his  incorrect  and  partial  "  history."  When,  for  example  (on  p.  14), 
tells  us  that:  "only  since  the  year  1850  has  the  manufacture  of  paraf- 
m  pit-coal,  turf  and  bituminous  shales  succeeded  as  an  art  Tiic  first 
cture  was  that  of  James  Young  in  Manchester,  by  whose  process,  from 
ts  of  Cannel-coal  40  per  cent  of  oil  and  10  per  cent  of  paraffinc  could 
ined."     He  makes  a  statement  which  is  grossly  exaggerated — if  not 

at  variance  with  fact — as  our  readers  must  already  have  perceived, 
willingly  quote  what  follows :  "  In  tlius  showing  [i.  c,  dogmatically 
g]  that  the  practical  manufacture  of  oils  from  coal  is  due  to  James 

it  may  not  be  amiss  to  call  attention  to  what  it  was  which  he  produced 
lals  by  distillation.  He  claimed  the  production  of  parafiine  oils — not 
iduction  of  naphtha  or  benzule  [benzol  ?1,  nor  naphtha] in,  but  paraffine 

congeners:  tiiis  involves  the  slower  distillation  of  coals  at  a  lower 
itnre  than  had  been  hitherto  effected,  and  this  novelty  in  practice  was 
d  by  the  novel  result  of  a  copious  production  of  isomeric  liquid  hydro- 
I ;  so  that  really  two  great  results  were  first  demonstrated,  practically 
operation  of  Young's  process,  namely — 1st,  That  coal  was  a  niatorial 
hich  liquids  could  be  manufactured  economically,  as  tar,  bitumens,  and 

had  been  hitherto  employed;  and  2nd,  That  the  liquids  so  formed 
laraffine-contaiuing  compounds."  Having  merely  to  suggest  that  the 
ce  might  have  been  more  tersely  put  For  in  truth  it  menns  only — if 
OS  anything — that  in  the  opinion  of  Dr.  A.,  Mr.  Young  was  the  first 

who  distilled  coal  [on  a  manufacturing  scale?]  at  comparatively  low 
atures.  What  Dr.  Antirfeirs  private  views  regarding  "low  tempera- 
or  "  practical "  may  be,  we  are  ignorant.  But  we  do  know  that  when, 
rs  a^,  Reichenbach  distilled  quantities  of  coal  of  75  lbs.  weight  each, 
cercised  the  greatest  care  in  maintaining  the  temperature  of  his  retort 
ow  a  degree  as  was  admissible,  as  he  has  most  minutely  described  in 
smoirs  which  we  have  already  cited ; — when  he  obtained  paralTine  and 
I  as  results  of  his  operation ;  he  most  certainly  demonstrated  the  practi- 
y  and  the  manner  of  preparing  botli  paraflfinc  and  "  parafline-oil." 
this  however  does  not  appear  to  satisfy  Dr.  A.  in  the  least  degree,  who 
edly  assures  his  readers  that  the  manufacture  of  oil  from  coal  dates  from 
itent  of  Mr.  Young.  Since  our  autlior  has  seen  fit  to  dwell  at  length 
his  point  and  to  devote  so  much  space  to  its  discussion  we  nmy  be  par- 

for  referrinj;  to  it  here. 

id  well  known  tlie  term  "  coaP  is  applied  in  common  language  to  a  great 
f  of  mineral  combustibles  no  two  kinds  of  which  are  precisely  alike 
some  sorts  are  exceedingly  unlike  oUiers.  The  term  is  at  best  merely 
ntional ;  used,  in  lack  of  any  better  one,  to  designate  substances  with 
al  nature  of  which  we  are  still  almost  entirely  ignorant 

laflioc,  because  until  then  I  do  nut  find  it  was  obtained  in  such  quantities  as 
were  of  any  considurable  value ;  but  the  Boghead  coal  now  being  discoviTed, 
is  srhi^t  or  coal  being  dis»covered,  which  is  of  very  rich  quality,  and  having  a 
deal  of  what  i.-*  the  essential  part  of  the  paraifiue ;  from  tliut  time  it  has  bc- 
nauch  more  important ;  and  that  may  explain  why,  although  the  mode  of  ob- 
j  paraflinc  was  before  well  known,  it  should  not  have  been  put  in  practice 
«  it  would  not  appear  that  it  could  be  put  into  practice  with  much  profit  or 
Xj  unless  you  had  8uch  a  substance  a?  Boghead  coal  on  which  yon  could  operate."* 
ionfirmation  of  this  view  compare  also:  Paycn,  Pr^is  de  Chimie  JndiutritUe, 
..     Piuris,  UAtchette.   1859.  t.  ii,  p.  685. 
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With  the  flint-like  anthracite  of  Wales,  the  beautiful  Albert  coal*— but  t 
step  removed  from  asphaltum — of  Ilillaboro,  New  Brunswick ;  our  common 
li^ites,  frecjuently  shading  into  peat,  and  the  bituminous  shales  as  frequently 
passing  by  insensible  gradations  into  common  slate,  as  points  upon  its  ex- 
treme limit,  we  have  within  the  circumference  of  the  circle  an  infinite  number 
of  substances,  shading  into  each  other  by  scarcely  perceptible  degrees, — tli 
of  which  arc,  in  technological  language  at  least,  varieties  of  coal.  The 
"amplitude  of  variation"  which  this  species,  or  rather  this  term,  enjoys  is  ior 
deed  so  great  that  it  would  be  a  matter  of  no  small  difliculty  to  choose  any 
single  member  of  the  medley  as  a  central  point,  or  even  to  conceive  of  in 
ideal  coal  to  which  all  other  varieties  should  be  referred.  In  attempting  any 
such  selection  a  native  of  one  of  our  sea-board  states  would  assuredly  lean 
towards  anthracite;  the  South-German  towards  his  excellent  lignites;  the 
Scotchman  towards  his  canncl ;  while  Newcastle  would  claim  a  proverbial 
right  of  precedent  We  would,  for  our  own  part,  vote  for  tlie  last  named,  or 
some  otlier  good  caking  coal,  capable  of  furnishing  both  gas  and  sen'iceable 
coke,  and  of  being  used  for  an  infinite  variety  of  purposes.  Starting  from 
this  then  as  a  type,  observe,  that  as  we  pass  towards  the  cannels,  the  different 
varieties  of  coal  become  better  and  better  suited  for  the  manufacture  of  gu 
or  oil,  1.  f.,  they  contain  more  and  more  hydrogenous  compounds.  The  a]^ 
pearance  of  the  mineral  meanwhile  approaching  more  and  more  closely  to 
that  of  slate,  while  at  the  same  time  the  value  of  tlie  fixed  carbonaceont 
residue  becomes  less  and  less,  soon  ceasing  to  be  ^'coke"  at  all,  but  rather  a 
more  or  less  carbonaceous  slate.  At  length  a  maximum  of  hydrogenous  mat- 
ter is  reached  as  in  the  case  of  Boghead  coal,  a  slaty  substance,  the  fixed 
residue  from  the  distillation  of  which  is  a  slightly  carbonaceous  stone,  value- 
less as  fuel  and  useful  only,  as  a  substitute  for  bone-black,  for  purposes  of 
disinfection  or  decolorizing  liquids,  uses  to  which  the  residues  of  the 
French  shales  have  long  been  applied.  Beyond  tliis  maximum,  as  the  amount 
of  gas  and  oil-producing  substances  diminishes,  and  the  amount  of  earthy 
matter  increases, — taking  the  place  of  tlie  fixed  carbon  in  our  typical  caking 
coal,  we  pass  into  ^^  bituminous  shales,"  and  these  become  less  and  less  bitumi- 
nous until  at  length  we  reach  common  clay  slate  containing  no  organic  matter 
whatsoever.  We  have  here  traced  no  fancy  sketch.  That  tJie  "  cannel  coals' 
thus  gradually  pass  into  '^bituminous  shales"  is  now  well  enough  known, at 
least  to  gas  engineers  and  other  practical  observers.  It  would  not  for  that 
matter  be  exceedingly  difficult  to  obtain  a  continuous  series  of  specimeu 
exhibiting  this  almost  insensible  gradation.  Now  did  Mr.  Young  devote  his 
attention  to  the  distillation  of  caking  coals  similar  to  our  typical  Newcastle? 
By  no  means  !  On  the  contrary  we  find  him  occupied  witli  a  mineral  which 
was  called  indifferently  "shale"  or  "coal,"  until  it  was  in  1853  decided  in  a 
Scottish  court  tliat  it  should  henccfortli  be  legally  known  as  coal.f 


♦  On  pjige  18  of  Dr.  A.V  work  the  followins:  remark  occur?.  "In  one  rwped 
they  [bitTmiens]  differ  from  coal.  In  no  wise  can  an  orjjanic  tissue  or  structure  be 
demonstrated  when  they  are  examined  under  the  microscope.  Viewc<l  in  this 
liffht  the  mineral  found  at  the  Albert  mine,  New  Brunswick,  f-nould  be  cUs^scdaBt 
bitumen  since  Dr.  J.  Leidy  was  unable  to  detect  any  trace  of  etructure  in  its  niucL* 
AVe  cannot  understand  the  motive  of  our  author  in  thus  again  dragging  to  light  tliis 
ne'jutivc  result,  for  it  is  perfectly  well  known  to  the  scientific  men  of  America  that 
Prof.  J.  Racon  detected  the  exi>tence  of  vegetable  structure  in  the  interior  of  masses 
of  the  Hillsboro  coal.  See  Rfjtoris  on  the  Otolofjicaf  Jirfationi^,  chnnifol  ana/t^f 
and  mivrosropir  cxiinilnation  nf  the  coal  of  the  Albert  Ce.al  Miniun  ^V,  aitvMcdin 
JJillnhoro,  Albert  Co.,  X.  B,  by  Chas.  T.  Jackson.  MD.  New  York:  piiniod  by 
Nesbitt,  1S51,  p.  CO;  compare  this  Journal.  [2|.  xiii,  276. 

f  We  ha<l  s^uppose'l.  when  the  al)0ve  was  written,  that  the  derision  of  this  court 
ha^l  been  sustained.  That  in  this  we  were  mistaken  appears  from  the  following, 
which  we  extract  from  a  statement  in  a  late  number  of  the  London  Journal  of  Gat 


on  Photogenic  or  Hydrocarbon-Oils  from  Coal         261 

We  would  cast  no  reflection  upon  the  judgment  rendered  in  this  famous 
■lit.  hooking  at  it  as  a  mere  matter  of  equity,  depending*  upon  tlie  business 
idatioM  of  the  parties  at  issue,  this  verdict  was  in  our  own  opinion,  just  But 
die  fact  of  this  mineral  being,  or  not  being,  called  a  coal,  does  not  in  the  least 
degree  prevent  it  from  bein£[  also  a  shale ;  and  that  it  is  more  nearly  related  to 
die  sbalee  than  to  the  coals  is  believed  b^  a  large  proportion  of  those  who  are 
intimately  acquainted  with  it,  be  they  scientific  or  practical  men.  We  have 
■0  space  to  discuss  at  {greater  lenefili  this  quibble  of  Dr.  Antisell's — which, 
however  excusable  it  might  have  been  in  a  retained  attorney  or  solicitor  of 
Ktents,  is  an3rthing  but  becoming  to  the  chemical  professor  or  the  historian — 
Hmg  content  to  refer  die  reader  to  the  published  reports  of  the  trial  just  men- 
tioned. We  will  here  cite  only  a  few  lines*  descriptive  of  Selligue^s  mineral : 
"The  quantity  of  oily  matter  in  these  shales  is  very  variable  and  of\en  very 

Ufkiinff  (Jan.  17th,  1860.  voL  ix,  p.  41)i  received  as  this  article  is  going  through 
Iha  presib 

''SkITLUIKNT  or  TBK  OaXAT  TonSANE-HILL  CASE. 

We  have  been  favored  with  the  following  particulars  connected  with  the  well 
bowD  CAM,  the  *  Bathgate  or  Boghead  Oas  Conl  allot  the  Torbanc-hill  Mineral,' 
vhidb  has  lasted  upwards  of  seven  years,  having  passed  through  several  phuoes  in 
fte  Supreme  Law  Courts  of  Scotland  and  England.  A  compromise  wns  finally 
come  to  OD  Wednesday  lant,  the  eleventh  current.  It  is  embodied  in  a  minute  ot 
itnement  between  Mr.  and  Mrs.  Oillepsio  of  Torhane-hill,  of  the  first  p.irt,  and 
MasrSb  James  Ra^sel  and  Son,  and  James  Russel,  Esq.,  of  Blockbraes,  of  the  sec- 
Qod  part. 

The  preamble  of  the  minute  of  agreement,  which  itself  consists  of  twelve  articles, 
ii  as  follows : 

*Tbe  said  parties,  oonffiderlng  that  disputes  and  diflforences  have  arinon  between 
them  and  a  lengthened  litigation  has  taken  place,  with  respect  to  the  missive?*  of 
agreement  for  a  Tease  of  certain  minerals  in  the  lands  of  Torbone-hill,  entered  into 
betwixt  the  said  first  partv  hereto  on  the  one  part,  and  the  said  company  of  James 
Boswl  and  Son.  and  individual  partners  thereof,  on  the  other  part,  and  dated  the 
SOth  of  March  and  Ist  of  April,  1850;  and  both  parties  being  now  desirous  that  the 
itid  litigation  should  be  brought  to  an  end,  and  all  disputes  and  differences  between 
them  amicably  aiijusted  and  settled,  they  have  agreeu,  and  hereby  mutually  agree 
and  bind  themselves  as  follows :  * — 

The  firat  two  articles  provide  that  the  actions  at  present  depending  shall  be  aban- 
doned, as  a  consequence  of  the  execution  of  the  mmute. 

The  third  article  provides  that  each  party  pay  their  own  expenses. 

The  fourth  article,  which  has  for  title  *  Name  of  Mineral,'  is  both  an  important 
and  curious  one — important  in  a  scientific  point  of  view,  and  curious  as  illustrative 
of  the  pertinacity  with  which  either  party  h.ave  clung  to  their  own  views.  The  ar- 
ticle is  as  follows :  —  'Whereas  the  second  party  have  been,  and  are,  working  in  the 
aid  lands  of  Torbone-hill,  and  disposing  of,  under  the  name  of  Bathgate  or  Boirhead 
gas.  parrot,  or  cannel  coal,  a  mineral  which  they,  the  second  party,  dt>emed  and  deem 
to  be  a  parrot  or  cannel  coal,  and  which  the  first  party  deemed  and  deem  to  be  a 
new  mineral  substance,  having  an  argillaceous  base,  and  to  be  of  so  peculiar  a  na- 
tnre  as  to  constitute  it  in  truth  a  new  and  very  peculiar  variety  of  bituminous  schist, 
alaie,  or  clay,  and  have  been  for  some  time  in  use  to  call '  the  Torbane-hill  Mineral'; 
it  is  hereby  agreed  that,  throughout  the  remainder  of  these  presents,  where  the 
jnineral  in  question  is  named,  it  shall  be  called  for  the  sake  of  brevity  tlie  disputed 
mineral.' 

Article  fifth  relates  to  the  subject  of  a  portion  of  Torbane-hill  which  was  reserved 
from  the  operation  of  the  mineral  lease,  and  by  this  article  'the  disputed  mineral,' 
as  we  now  call  it,  contained  in  the  reserved  portion  of  the  estate,  may  be  worked 
or  let  by  the  proprietors,  without  the  danger  of  any  obstruction  being  offered  by 
the  icoMid  party  m  the  agreement"        *        «        « 

*  From  Dufr^noy  et  Elie  de  Beaumont's  Explication  de  la  Carte  Q^ologique  de 
la  France.    Paris,  Imp.  Royale,  1841.    t  i,  p.  673. 
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considerable.  AccoHin^  to  M.  Xardel  some  rare  samples  exist  which  affiird  r 
even  45  @  50  per  cent ;  •  •  •  other  specimens  anord  20  ^  25  per  cent  [' 
The  beds  which  are  worked,  or  are  capable  of  being  worked,  yield  trom  5  to 
9  per  cent"  [p.  675.] — Again  [p.  676j,  "  The  impressions  of  fossils,  so  com- 
mon in  the  shales  of  d'lgomay,  occur  m  tlie  poorer  shales.  The  rich  shalei, 
on  the  contrary,  oflen  contain  vegetable  remains  analagous  to  those  commonly 
found  in  the  coal  measures.  Perhaps  the  beds  of  rich  shale  are  in  a  manner 
the  representatives  of  coal-beds ;  it  is  to  be  remarited  that  in  the  shale  whieh  f 
yields  9  per  cent  of  oil  ita  sheets  are  covered  witli  a  multitude  of  shining  [wir 
roirtantes),  lenticular  veins,  having  a  waxy  fracture,  which  by  their  aspect 
and  manner  of  burning  recall  the  variety  of  coal  which  is  called  cannd  eoaL* 
— Leaving  it  for  our  readers  to  answer  the  question ;  how  far  removed  in  any- 
thing but  productiveness  is  the  ^coal"  (Boghead)  upon  which  Mr.  Young  hai 
operated  from  the  "^We"  distilled  by  M.  Selliguc? 

It  may  not  be  amiss  to  mention  the  fact  that  upon  the  continent  of  Enrope 
the  Boghead  mineral  is  almost  universally  called,  not  coal,  but  shale.  A  fiiet 
with  which  the  reader  can  readily  enough  familiarize  himself  by  consoltii^ 
the  German  chemical  journals  of  the  last  eight  or  ten  years.  In  proof  of  it 
we  cite  only  the  following :  •  "  The  recent  verdict  in  the  celebrated  Toibane- 
hill-mineral  case  appears  to  be  contrary  to  the  scientific  opinions  held  in  Ga<- 
many,  as  proof  of  which  we  have  a  case  in  point,  and  which,  although  not  it 
the  time  known  in  this  country,  was  officially  decided  upon  in  Berlin  previooi 
to  the  trial  coming  on  in  Scotland,  which  terminated  on  the  4th  of  August 
last  It  appears  that  in  Frankfort-on-the-Main  there  has,  for  some  time  pail| 
been  in  existence  a  company  for  lighting  the  streets  and  houses  by  gas  fiDn 
oil,  resin,  &.c.  A  rival  English  company  contracted  to  light  with  coal-ni; 
and  to  give  both  fair  play,  it  was  decided  that  the  latter  company  should  be 
confined  to  the  use  of  coal  alone.  Mr.  Engelhard,  the  manager  of  the  Oil 
(Resin)  Gas  Company,  having  heard  of  tlie  Boghead  and  Torbane  minenl, 
obtained  specimens,  and  having  found  they  produced  excellent  gas,  gave  an 
order  for  a  large  consignment  which  reached  Frankfort  via  Rotterdam,  through 
a  Dutch  agent  This  was  entered  at  the  Custom-house  as  canncl  coal,  ranch 
to  the  annoyance  of  Mr.  Engelhard,  who  was  no  more  at  liberty  to  make  gas 
from  coal  than  his  rivals  were  to  make  it  of  anything  else  but  coal.  He  was, 
however,  prevented  from  the  necessity  of  a  trial  at  law,  for  the  officials  did 
not  feel  themselves  justified  in  charging  tlie  duty  as  coal,  although,  as  other 
mineral,  it  would  pass  free,  and  applied  to  higher  authorities  for  instruction. 
These  parties  were  as  much  at  a  loss  as  their  inferiors,  and  the  case  was 
eventually  transferred  to  the  Central  Board  of  Customs  at  Berlin,  the  last 
court  of  appeal  of  the  Prussian  ZoUverein^  where  all  disputed  questions  in  the 
German  States  are  settled.  Scientific  men,  connected  with  the  board,  exam- 
ined the  Boghead  and  Torbane  mineral  and  decided  that  it  was  not  coal,  but 
biluminous  shaltj  which  is  said  to  be  the  general  opinion  among  German 
chemists.  It  has  been  admitted  into  Germany,  duty  free,  and  Frankfort  ii 
now  partially  lighted  with  gas  from  this  mineral,  charged  for  as  resin  or  oil 
gas.  It  is  described  as  a  clay  containing  bitumen,  and  producing  oil  when 
heated.  At  all  events,  we  may  take  this  German  decision  as  impartial  as,  had 
it  been  admitted  as  cannel  coal  it  would  have  been  subject  to  a  duty  varying 
from  l5.  to  l5.  Gd.  per  ton." 

In  connection  with  the  question  of  the  products  of  the  distillation  of  cod 
which  Dr.  A.  would  have  us  believe  so  entirely  new  to  the  world  and  to  this 
country  in  particular,  we  cite  the  following  from  The  Encydopcpdia  ofChtm- 
islry,  by  James  C.  Booth  and  Campbell  Morfit  8vo,  Philadelphia,  Baird,  1850, 
p.  461.     Article,  Coal :  paragraph,  "  products  of  dry  distillation." 

♦  See  London  Journal  of  Oas  Lighting,  Oct.,  1863,  iii,  256  ;  from  London  Min- 
ing Journal, 
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products  [of  the  dry  dbtillation  of  coal]  are  somewhat  analogous 
e  derived  from  wood,  and  some  are  identical  with  them.  *  *  •  The 
iroducts  consist  of  various  bodies  closely  allied  to  petroleum,  and  the 
Yaphthaline  and  Parqffine,  The  relative  proportions  of  these  products 
ith  the  temperature.  The  lower  the  heat  employed,  the  less  gas,  and 
ce  solids  and  liquids  are  produced;  the  higher  the  temperature  the 
is  the  quantity  of  carburetted  hydrogen.**  Before  closing  this  sketch 
It  refer  to  and  correct  a  palpable  error  of  ReichenbachV  which  has 
ted  bv  Dr.  Antisell  (p.  14),  from  whom  we  quote  it:  "So  remained  par- 
ntil  tnis  hour  [date  of  Y.'s  patent],  a  beautiful  item  in  the  collection  of 
al  preparations ;  but  it  has  never  escaped  from  the  rooms  of  the  scien- 

1  the  reader  who  has  followed  us  thus  far  we  need  not  urge  that  the 
tatement  is  incorrect  As  an  of&ct  to  it  we  cite  the  following  r|^ 
the  Parisian  Industrial  Exhibition  for  1839  Selligue  exhibited :  1st — 
ions  shale,  then  fluid  bitumen  [crude  oil],  mineral  grease,  crude  and 
(the  former  at  50  fr.  the  100  kilog.  [=$5.00  per  100  lbs.]),  also  mine- 
r  [psraffinel  crude  and  refined  (the  former  at  125  fr.,  the  latter  at  180  fr. 
lectively  ]2i  and  18  dollars  per  100  lbs]].  The  purified  mineral  wax 
«ntifully  white  but  the  candles  made  of  it  had  a  soiled  appearance." 
mann  (now,  according  to  Warner,  councillor  of  State  in  Munich  goes) 
nert  that  **  if  these  tatty  products  can  be  prepared  economically  Uiey 
to  the  most  important  objects  of  the  Exhibition." 
mid  be  foreign  to  our  purpose  were  we  to  attempt  to  trace  the  recent 
of  the  art  of  manufacturing  coal-oil,  even  if  our  space  allowed  of  it 
I  the  past  few  years  a  large  number  of  papers!  on  the  subject  have  been 
ked  in  the  Scientific  Journals  of  Germany ;  while  several  recent  works 
he  materials  used  for  producing  light  have  each  devoted  a  separate 
r  to  its  description.  A  few  special  treatises  have  also  been  published 
eh  the  followmg  is  a,  doubtless  very  incomplete,  list — § 

X9HUTH,  Ed.  Handbuch  der  Photogen-  wnd  ParaJm-FahrikcUian  aua 
Sraunkofde  und  lntumin6seni  Schiefer  nach  den  neuetUn  Verauchen  und 
vngtn.     Quedlinburg,  Basae,  1858. 

CLLER,  Carl,  Georg,  Die  irockene  DestiUation  und  die  haupts&chlichsten 
^  htrvhenden  Industriezweige.    Leipzig,  Barth,  1858. 

rcKwoHT,  Meitzendorff  und  Wernecke.  [Committee  of  the  Mag- 
r  Geiverbevertin,]     Ueber  das  Photogen  oder  Juineralalj  ao  wie  die  ihn 


■dmann's  Journal  fiir  prnktische  Ghemie,  Ixiii,  63.  Did  our  space  allow,  we 
gladly  transcribe  the  whole  of  this  article— an  English  translation  of  which 
!  found  in  the  London,  Edinburgh  and  Dublin  Philo^^ophical  Magazine,  [4.]  viii, 
1  proof  of  our  assertion  that  the  present  widely-spread  manufacture  of  coal- 

paraffinc  is  mainly  due  to  the  comparatively  recent  discovery  of  rich  stores 
ily  bituminous  substances. 

t»n  V.  Hermann's  Die  Indtutrie  AvBStellnng  zu  Paris  itn  Jahre,  1839,  Niim 
WO.  p.  147; — in  Wiijifner'a  Jahresherichi  tuber  die  Fortichritte  der  ehemia- 
*chnoioffie,  1855,  i.  416. 

ery  complete  synopses  of  these  may  be  found  in  Wagner's  Jahreabericht, 
•lumes  of  which  have  thus  far  been  publibhed.  For  references  to  the  recent 
Ue  Mcientijic  researches  of  Oueville  Williams,  De  la  Rue,  and  others,  which 
een  chiefly  confined  however  to  the  more  volatile  portions  of  the  oil  and  to 
sic  compounds  which  occur  in  it,  sec  Liebig  and  Kopp's  Jahresbcricht  der 
%  u,  $.  V. 
nail  as  this  list  is.  it  will  nevertheless  recall  to  the  mind  of  the  reader  the 

line^  with  which  Dr.  Antisell's  preface  commences,  namely  these:  "the 
;  little  treatise  is  the  first  pdblished  monograph  on  the  art  of  distillmg  oila 
ioerali  containing  Bitumen." 
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ahnlichen  Leuchhtofft,  in  Btzug  auf  ihre  FeutrgefOhrUdikeii  find  Hart  jl»>   f. 

iDendung,    Magdeburg,  185(>. 

Also  the  insignificant  brochure  of  Schrader,  F.  W.  Uther  die  ituhubiA 
und  national-dkonomische  Bedeutsamkeit  dor  Gtwinnung  von  Chendkdtitn  mib- 
Bondert  des  ParaffiiCa  und  PhotogtrCs  aus  dem  Kohienthterj  u,s.u},  Ascho- 
sleben,    Beyer,  1856. 

This  article  must  here  close.  Leaving  unnoticed  several  iDacconciei 
which  we  had  intended  to  discuss  we  will  dismiss  the  subject  with  two  brief  . 
quotations.  The  first  from  Dr.  Antiseirs  book,  p.  15.  ^An  impression  has  I 
taken  hold  of  the  American  manufacturing  public  that  the  patent  of  JinM  |- 
Young  has  no  force,  as  it  was  not  a  new  invention  at  the  date  of  the  patenl:*  v 
and  from  the  unfavorable  effect  of  that  patent  upon  the  actual  maoufacture  or  j 
coal-oils  in  this  country,  an  ill-feeling  has  been  produced  against  it  Thit  Ij 
the  owners  of  this  patent  have  not  acted  wisely  by  withoTding  sales  and   |, 


licenses  under  it  until  very  lately,  is  to  be  regretted ;  but  that  it  was  a  «»«•  ^ 
Jidt  improvement  in  an  art  at  the  time  when  it  was  patented,  and  that  therefoit  | 
the  patent  was  rightly  issued  in  this  country,  there  can  be  no  shadow  of  a  ]' 
doubt  in  *he  mind  of  any  one  who  carefully  traces  the  steps  of  the  discovoj  f 
of  the  production  of  photopenic  oils  from  different  materials,'*  J 

The  s  ;cond  from  LK>rd  Chief  Justice  Campbell's  charge*  to  the  jury  in  tilt  j : 

idy  alluded  to.    "  Now  gentlemen  I 

ere  books  then  [at  date  of^Young's  pa 

losing  this  mode  of  obtaining  paraffi 
known,  were  accessible,  that  the  patent  would  be  invalid,  although  Mr.  Yoaof 
never  read  those  books,  and  although  that  mode  had  not  been  actually  pot  '  ^ 
in  practice.  If  there  were  books  in  Enj?land  in  circulation,  accessible  to  iU  ,  ' 
who  were  interested  in  the  subject,  which  disclosed  this,  and  would  instniet 
them  and  enable  them  to  obtain  the  parafRne  and  the  paraffine  oil  from  the  dit-  > ; 
tillation  of  bituminous  substances,  then  Mr.  Young's  patent  would  be  invalid.' 

Frank  H.  Stores. 
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1.   On  a  probable  means  of  rendering  visible  the  Circulation  in  the  Eye; 
by  Ogden  N.  Rood,  Prof,  of  Chemistry  in  Troy  University. — Some  time   Y 
ago  while  looking  at  a  bright  sky  through  three  plates  of  cobalt-glass,  I  j, 
saw  with  astonishment  that  the  field  of  view  was  filled  with,  and  traven-   y 
ed  in  all  directions  by  small  bodies  resembling  animalcules.  | 

They  were  seen  on  the  blue  field  as  yellowish  spots,  and  always  appea^  \ 
ed  elongated  in  the  direction  of  their  motion,  which  was  as  a  general  thing  j 
tolerably  uniform.  The  same  result  was  obtained  by  experimenting  apoa  j 
the  eyes  of  a  number  of  persons.  \ 

Convex  lenses  of  various  foci,  (from  3  in.  to  \  in.),  were  now  held  be- 
fore the  eyes,  so  as  to  give  the  blue  light  various  degrees  of  conve^ 
gence  and  divergence,  without  in  the  least  altering  the  appearance  of 
the  moving  bodies ;  this  seemed  to  indicate  that  Uieir  locality  was  in 
the  retina  or  in  its  immediate  neighborhood. 

A  position  near  the  axis  of  vision  was  selected,  and  observed,  when  it 
was  found  that  these  bodies  in  traversing  this  spot  always  pursued  the 
same  direction  and  path,  disappearing  at  the  same  point ;  other  positions 
near  the  axis  gave  like  results. 
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This  would  seem  to  preclude  the  possibility  of  the  movlDg  bodies  be- 
^  animalcules  swimming  in  the  humor  of  the  eye ;  the  most  probable 
naiDin^  supposition  is,  that  they  are  blood-corpuscles  circulating  in  the 
ina  or  in  its  immediate  neighborhood.  The  apparent  diameter  of  these 
li«s  when  seen  projected  on  a  window  six  feet  distant  may  be  about 
of  an  inch,  which  corresponds  to  about  x^q-  of  an  inch  on  the  retina. 
B  arera^  diameter  of  the  blood  globules  is  .j^^pj  of  an  inch,  but  taking 
D  account  the  fact  that  the  shadows  of  the  moving  bodies  are  not  well 
faied  the  correspondence  may  be  considered  pretty  satisfactory. 
Iba  question  now  arises  as  to  the  manner  in  which  the  blue  glass  ren- 
a  the  circulation  visible,  for  these  moving  shadows  cannot  be  seen  with 
tindneaa  through  red,  orange,  yellow,  green,  nor  even  purple  media ; 
J  are  on  the  other  hand  well  shown  by  a  certain  thickness  of  a  solu- 
a  of  the  cnpro-sulphate  of  ammonia.*  Yellow  solutions  when  com- 
led  with  the  blue  glass  or  blue  solutions  render  tlie  circulation  invisible, 
1  it  doea  not  reappear  till  the  yellow  solution  has  been  made  so  dilute 
•barelv  to  preserve  a  yellow  tint,  and  to  transmit  the  spectrum  almost 
akered.  This  shows  that  the  indigo  and  violet  rays  are  principally  con- 
med  in  the  production  of  this  appearance,  but  that  it  cannot  be  attribu- 
i  to  fluorescent  properties  in  the  blood  discs  is  indicated  by  the  fact  that 
8  circulatioD  can  be  seen  through  a  considerable  thickness  of  crown  glass, 
rough  an  infusion  of  red  sanders  wood  mixed  with  ammonia,  as  well  as 
rough  a  solution  of  the  disulphate  of  quinine. 

The  only  explanation  that  has  occurred  to  me  as  being  probable  is  the 
BowiDg  :  the  blood  discs  are  yellow  and  consequently  opa(jue  to  a  great 
tent  to  the  indigo  and  violet  rays ;  they  would  therefore  m  passing  he- 
re the  retina  cast  shadows  on  it ;  now  the  retina  being  already  strongly 
Bpressed  with  blue  light,  that  portion  of  it  which  was  momentarily  pro- 
leted  from  the  action  of  this  light,  would  experience  the  complimentary 
»aation-^-or  would  see  instead  of  a  moving  shadow  a  yellowish  moving 
nak.  This  explains  also  why  the  appearance  is  not  seen  with  any  dis- 
inctness  in  red,  orange,  yellow,  or  green  light,  for  yellow  media  are  to  a 
leat  extent  transparent  to  all  their  rays  and  therefore  fail  to  cast  shad- 
va.  These  observations  if  new  may  be  of  some  interest  to  those  enga- 
jjBd  in  the  study  of  the  physiology  of  the  eye. 
1^,  Hay  14th,  1860. 

^KBSICAL   ChSMISTBT. 

1.  Care  of  Platinum  Crucibles, — In  connection  with  some  sensible  re- 
■arks  upon  the  use  of  sand  in  cleaning  platinum  crucibles, — a  practice 
vhich,  with  Berzelius,  (Lehrbuch  der  Chemie,  1841,  4th  Aufl.  p.  516,) 
be  heartily  commends — urging  that  it  should  be  employed  every  time 
that  a  crucible  is  used,  Ekdmann  explains  the  cause  of  the  gray  coating 
vhich  forms  upon  platinum  crucibles  whenever  they  are  ignited  in  the 
hroe  of  Bunsen's  gas-bprner. 

This  coating  has  given  rise  to  much  annoyance  and  solicitude  among 
diemists.     Indeed  it  das  often  been  asserted,  that  the  use  of  Bunsen^s 

*  Mr.  Wm.  B.  Taylor  of  WsBhington  to  whom  Bome  of  these  fiicta  were  cominu- 
■Cited  by  Prof.  J.  Henry  was  able  to  trace  this  appearance,  though  with  diminithr 
iM§  ditiinctnsu,  through  plates  of  bluish-green  anil  yellow  glass. 

AX.  JOUB.  8CL-8EC0ND  ti£RI£d,  Vol.  XXX,  Na  d8.-^£PT.,  IdOa 
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burner  is  uoadvisable  in  quantitative  analysis,  since  bj  means  of  it  the 
weiglit  of  platinum  crucibles  is  altered  and  tbe  crucibles  tbemselves  in- 
jured. The  coating  is  produced  most  rapidly  when  the  crucible  is  placed 
in  the  inner  cone  of  the  Hame,  and  the  more  readily  in  proportion  as  tha 
pressure  under  which  the  gas  is  burned,  is  higher.  Having  found  it  ad* 
vantagcous  to  maintain,  by  means  of  a  special  small  gas  holder,  a  wm- 
sure  of  four  or  five  inches  upon  the  gas  used  in  his  own  laboratory,  fid- 
man  n  has  observed  that  the  strong  gas  flamo  thus  afforded,  imroediatdj 
occasions  the  formation  of  a  dull  riug  upou  the  polished  metal  placed  in 
the  inner  flame,  this  ring  being  especially  conspicuous  when  the  crocibla 
becomes  red  hot;  it  increases  continually  so  that  after  long  continned 
ignition  the  whole  of  the  bottom  of  the  crucible  will  be  found  to  be  graj, 
and  with  its  lustre  dimmed. 

This  ring  is  caused  neither  by  sulphur,  as  some  have  believed,  nor  bra 
coating  of  inorganic  matter,  but  is  simply  a  superficial  looeening  of  tlM 
texture  of  the  ])latinum  in  consequence  of  the  strong  heat ;  whence  it  fint 
of  all  appears  in  the  hottest  part  of  the  flame. 

In  conjunction  with  Pettenkofer,  £rdmann  instituted  several  experi* 
ments  which  have  left  but  little  doubt  that  the  phenomenon  depends  npoa 
a  molecular  alteration  of  the  surface  of  the  metal.  If  a  weighed  pol- 
ished crucible  be  ignited  for  a  longtime  over  Bunsen^s  lamp, the pontioft 
of  the  crucible  being  changed  from  tinie  to  time  in  order  that  the  great* 
est  possible  portion  of  itA  surface  shall  be  covered  with  the  gray  coating; 
and  its  weight  be  then  determined  anew,  it  will  be  found  that  this  hu 
not  increased.  The  coating  cannot  be  removed  eitlier  by  melting  widi 
bisulphate  of  potash  or  with  carbonate  of  soda.  It  disappears,  howerer, 
when  the  metal  is  poli:$hed  with  sand  ;  the  loss  of  weight  which  the  cru- 
cible uiulergoes,  being  exceedingly  insignificant,  a  crucible  weighing  2i 
grams,  having  lost  hardly  half  a  milligram.  When  the  gray  oottioff  of 
the  crucible  is  examined  under  the  microscope  it  may  be  clearly  seen  that 
the  metal  has  acquired  a  rough,  almOvSt  warty,  surface,  which  disappears, 
when  it  is  polished  with  sand.  Platinum  wires  which  are  frequtfOllj 
ignited  in  the  gas  flanie,  for  example  the  triangles  which  are  used  to  sup* 
port  crucibles,  become  as  is  known,  gray  and  brittle.  Under  the  micro- 
scope they  exhibit  a  multitude  of  fine  longitudinal  cracks  which  as  the 
original  superficial  alteration  penetrates  deeper  become  more  open,  or  as 
it  Were  J^pongy — until  finally  the  wire  breaks. 

If  such  wire  is  strongly  and  perseveringly  rubbed  with  sand,  the  cracb 
disappear,  and  the  wire  becomes  smooth  and  polished,  for  the  grains  of 
sand  acting  like  burnishers  restore  the  original  tenacity  of  the  mrtil; 
very  little  of  its  substance  being  rubbed  ott"  meanwhile.  The  looseuing 
eflect  of  a  strong  heat  upon  metals  is  beautifully  exhibited  when  silver  is 
ignited  in  the  gas  flame ;  a  thick  polished  sheet  of  silver  immediateir 
becoming  dull  white  when  thus  heated.  Under  the  microscope,  tbe  meul 
appears  swollen  an<l  warty.  Where  it  has  been  exposed  to  the  action  of 
the  inner  flame  along  its  circumference,  this  warty  condition  is  visible  to 
the  naked  eye.  A  stroke  with  the  burnishing  stone  however,  pre«« 
down  the  loosened  panicles,  and  reproduces  the  oiiginal  poli^.  This 
peculiar  condition  which  the  surface  of  silver  assumes  when  it  is  igoitei 
is  well-known  to  silversmiths,  it  cannot  be  replaced  by  any  etching  wilb 


Technical  Chemistry.  267 

ds ;  mud  it  must  be  remembered  that  what  is  dull  white  \u  silver,  ap- 
irsgray  in  platinum. 

If  each  eommcDcement  of  this  loosening  is  again  destroyed,  the  cruci- 
m  will  be  preserved  unaltered,  otherwise  they  must  gradually  become 
htle.  Crucibles  of  the  alloy  of  platinum  nnd  iridium  are  altered  like 
on  of  platinum  when  they  are  ignited ;  it  is,  however,  somewhat  more 
BcqU  to  reproduce  the  original  polish  of  the  metal,  by  means  of  sand, 
I  might  be  expected  from  the  greater  hardness  of  the  alloy. 

The  sand  used  should  be  well  worn ;  when  examined  under  the  micro- 
ope,  no  grain  of  it  should  exiiibit  sharp  edges  or  corners,  all  the  angles 
Krald  be  obtuse. — Joum,  f&r  praktiftrhe  Chemie,  March,  1860,  Ixxix,  117. 

2,  Sctfe  and  easy  method  of  rectifying  Sulphuric  Acid ;  by  N.  Nkesb 
r  Kiev. — ^**The  rectification  of  sulphuric  acid  oftVrs  an  example  of  how 
mdWj  even  the  most  practical  matters  may  fall  into  oblivion  in  spite  of 
be  copiousness  and  the  vigilance  of  our  literature.  Fifteen  years  ago, 
Irof.  Siller,  at  that  time  filling  the  chair  of  Pharmacy  at  Dorpat,  called 
IT  attention  to  an  exceedingly  ingenious  device  for  rectifying  sulpluuic 
ad,  which  he  had  read  in  some  journal.  The  retort  in  which  the  rt'cti- 
eation  of  the  acid  is  to  be  conducted,  should  be  placed  upon  a  bed  of 
■hee  about  an  inch  in  thickness,  and  sand  then  heaped  up  all  around  it; 
be  distillation  may  then  be  proceeded  with,  without  any  further  precau- 
iona.  Bj  this  method  I  have  twice  rectified  sulphuric  acid,  ojjcratiiig 
rhh  a  very  bad  retort,  upon  portions  of  15  lbs  weight;  and  have  been 
■tonished  at  the  facility  and  tranquillity  with  which  the  distillation  pro- 
eoded.  The  ashes  evidently  act  as  a  non-conductnr,  so  that  the  acid  can 
loil  only  from  the  sides  of  the  retort.  Since  then,  manifold  ex])edients 
lave  been  pro|>o8ed,  all  depending  upon  some  peculiar  apparatus,  con- 
(tnicted  for  this  particular  purpose,  but  I  have  not  yet  mot  with  any  ref- 
"lence  to  the  simple  contrivance  which  has  here  been  mentioned."* — 
Prom  Archiv  der  Pharmacie,  cxlv,  267;  in  polyiechnisches  Nutizhlatt, 
I860,  XV,  43. 

[pREDERKfyo  of  Riga,  {Archiv  d,  Pharm.,  Aug.,  1859;  in  American 
Tammal  of  Pharmacy ^  viii,  88,)  corroborating  the  statement  of  Neese, 
rtates  that  he  can  recommend  the  process  from  his  own  experience, 

•  The  ftutlior  is  evidently  not  aware  that  several  device**  nlinost  as  simple  a<«  the 
jot  which  he  d«*crib<*9  have  previously  been  proposed.  Thus  Otto,  (in  his  I^hrbuvh 
iir  Inorffani»chen  Cfiemie.  Braun<chwei^.  1856,  i,  275,)  direcU  that  the  retort  be 
Duis«d  to  re^it  upon  an  inverted  crucible  c<iver,  which  is  placed  u^xm  a  grate  in  an 
Rteniporaneous  fireplace  constructed  of  loo«e  bricks  (fij^ured  in  Otto.)  tu)  that  the 
bnttom  of  the  retort  may  be  less  stron:;ly  heated  than  the  upper  jxirtions  by  the 
dMrOHLl  fire  which  i««  built  around  it.  Otto,  however.  con><iders  it  nece^^ary  to  cover 
the  retort  with  a  thin  coaiini^  of  clay  which  han  been  mixed  with  a  dilute  solution  of 
carbonate  of  soda  or  of  hiinix.  instead  of  water,  so  that  it  may  adhere  firndy  to  iho 
retort  when  heated  ;  urj^in^  that  the  da!i(;er  of  frncturin:^  the  latter  i-*  not  otdy  les- 
wned  thereby,  but  that  a  more  rapid  distillation  is  iuMircd,  since  little  or  no  con  leTi- 
■Uioii  GUI  occur  within  a  retort  thus  protected.  In  Mohr,  Redwood  and  IVoctei's 
FftetUal  Phirtnacy,  Phila.,  1819,  p.  337,  a  somowhiit  similar  proposal  is  mi  le  A 
Beseian  crucible  beinsf  employed,  however,  instead  of  the  cover  used  by  Otto : — 
moreovf  r,  the  retort  is  not  coated. 

PiMsiibly  a  more  convenient  method  than  either  of  the  above  would  be  to  (ill  n  suf^ 
firiently  capacinu^  crucible  with  a-'hes,  or  some  other  non-conducting  gub-ittmci — ral- 
dned  gyp-*uin,  for  instance,— }vs  a  bed  upon  which  to  rest  the  bottom  of  the  retort, 
A  cfaircoal  fire  similar  to  Otto's  bcmg  then  built  around  it.  w.  u.  s. 
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inasmuch  as  he  has  during  the  last  twelve  yean,  repeatedly  rectified  nl- 
phuric  acid  in  the  manner  indicated. — f.  h.  s.] 

3.  Vulcanization  of  Caoutchouc^  by  meant  of  mixed  Sulphur  and  Ef- 
pochlorite  of  Lime, — Gaultiek  de  Claubry,  having  detected  the  pres- 
ence of  chlorid  of  calcium  in  many  samples  of  vulcanized  rubber,  and 
suspecting  that  this  salt  might  have  been  derived  from  hypochlorite  of 
lime  employed  in  some  modiiication  of  Parkes*  process  of  oold  sulphm^ 
ing,  [English  Patent  of  March  6, 1846.  Repertory  of  Patent  Inventioiu, 
(£.  S.,)  ix,  46,]  to  produce  chlorid  of  sulphur  in  the  rubber  paste,  was  led 
to  perform  the  following  experiments  : 

When  flowers  of  sulphur  and  dry  hypochlorite  of  liroe^  (bleadiiDg 
powder,)  are  shaken  together,  a  very  strong  odor  of  chlorid  of  sulphur  is 
immediately  developed.  If  the  mixture  be  somewhat  forcibly  rubbed  in 
a  mortar,  elevation  of  temperature  ensues,  the  sulphur  softens  and  tlie 
mixture  becomes  solid  while  abundant  vapors  are  evolved.  When  a  much 
larger  amount  of  sulphur  than  of  the  hypochlorite  is  used  and  frictioD  ii 
avoided  when  the  two  are  blended,  a  mixture  is  obtained  which  beinff  ad- 
ded to  the  caoutchouc  paste^-either  with  or  without  the  addition  of  inert 
matters,  such  as  chalk,  oxyd  of  zinc,  etc,  serving  to  give  ^  body"  to  tlM 
product — effects  the  vulcanization  of  the  latter  either  at  the  ordinary  tem- 
perature, or  when  gently  heated.  By  this  means,  objects  of  any  thick* 
ness  can  be  uniformly  vulcanized. 

If  instead  of  employing  an  excess  of  sulphur,  an  excess  of  the  hypo- 
chlorite be  introduced  into  the  mixture,  and  this  be  agitated,  so  mudi 
heat  will  be  developed  that  the  vessel  containing  the  mixture  can  no  lon- 
ger be  held  in  the  hands ;  if  the  flask  be  closed,  the  action  becomes  lo 
violent  that  the  cork  will  be  blown  out,  or  the  flask  broken  by  a  violent 
explosion. — Comptes  Rendus^  May,  1860, 1,  876. 

4.  Preparation  of  Cyanid  of  Barium^  and  of  Ammonia  tnth  the  Ni- 
trogen of  the  Air;  by  Margueritte  and  De  Sourdeval. — In  a  brirf pre- 
liminary note,  the  authors  claim  : — 

That  baryta  when  calcined  in  the  presence  of  charcoal  and  of  atxnofir 
pheric  air  combines  very  readily  with  carbon  and  nitrogen,  cyanid  of 
Darium  being  formed. 

That  the  cyanid  of  barium  heated  in  a  current  of  aqueous  vapor  is 
decomposed  at  a  temperature  of  about  300°  (C.)  [672**  F.]  and  disen- 
gages in  the  form  of  ammonia,  all  the  nitrogen  which  it  contains. 

Trials  which  they  have  made  upon  a  tolerably  large  scale,  have  been 
eminently  successful,  leading  them  to  hope  that  not  only  the  various  cy- 
anids  employed  in  the  arts,  but  also  ammonia  and  nitric  acid  may  tbns 
be  economically  produced.* — Comptes  Rendus^  June,  1860,  1,  1100. 

5.  Gun- Cotton  Filters;  by  Prof.  Boettger, — Since  gun-cotton— itself 
a  product  of  the  action  of  strong  acids — when  properly  prepared  is  scarcely 
at  all  acted  upon  at  the  ordinary  temperature,  by  chemicals,  being  ctpt- 

♦  To  prepare  baryta  from  its  carbonate,  M.  and  De  S.  ignite  a  mixtore  of  lb* 
latter  with  the  pitch  (^'asphaltum")  of  coal  tar.  Each  molecule  of  the  carboBits 
beinfif  thus  brought  in  contact  with  the  reducing  afj^ot,  carbon,  excellent  reraluire 
obtained,  the  decomposition  of  the  carbonate  being  easy  and  the  product  of  buyu 
abundant  From  observmg  the  odor  of  ammonia  which  was  at  times  derektped 
during  their  experiments  upon  this  method  of  preparing  baryta  the  author*  vert 
led  to  the  important  discoveries  which  are  noticea  in  the  text. — Repertoire  dt  Ckmii 
appliq.  June,  I860,  ii,  pp.  16V,  Ha 
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b  of  withstanding  the  most  corrosive  agents ;  it  affords  a  material  for 
hering  strong  acids,  and  the  like,  as  well  as  liquids  which  would  be 
ieeomposed  by  contact  with  the  organic  matter  of  ordinary  filters,  the 
■oellenoe  of  which  cannot  be  too  highly  extolled. 

Bendes  employing  it  for  removing  from  strong  nitric  acid  the  chlorid 
t  silver  which  is  precipitated  in  the  common  method  of  purifying  this 
Mid  by  means  of  nitrate  of  silver,  (as  has  recently  been  advised  in  the 
Bsriin  polytechnuchen  Intelligenz-Blatt,  No.  4,  p.  30) ;  Boettger  affirms 
kal,  he  has  for  several  years  past,  found  it  of  special  use  in  filtering  off 
he  slimy  precipitate,  containing  selenium,  which  is  gradually  deposited, 
vben  fuminff  sulphuric  acid  is  mixed  with  a  little  water ;  in  separating 
■ystalKxed  chromic  acid  from  the  sulphuric  acid  of  the  mother  liquor ; 
BM  in  filtering  concentrated  solutions  of  permanganate  of  potash,  in  order 
to  sqwrste  suspended  perozyd  of  manganese.  He  has  even  found  the 
gu-ootton  well  suited  for  filtering  concentrated  alkaline  lyes,  aqua>regia, 
sad  eonoentrated  solutions  of  chlorid  of  zine,  not  to  allude  to  many  other 
inlMices.  In  using  the  cotton  a  small  bit  of  it  is  pushed  loosely,  like  a 
ikmper,  into  the  throat  of  a  funnel. 

Tlie  materials  which  have  heretofore  been  used  for  similar  purposes, 
ThL :  garnets,  asbestos,  powdered  glass,  <fec.,  are  very  much  inferior,  as 
titers,  to  the  loose,  fibrous  gun-cotton. — From  polytechnisches  Notizblatty 
1860,  No.  7 ;  in  Dingler*s  polyt  Journal^  civ,  463. 

6.  Preservation  of  Fleih  ;  by  Vbrdbil.— Having  been  separated  from 
llie  bones,  and,  as  far  as  possible,  from  fat,  the  flesh  is  cut  into  slices  from 
one  to  five  centimetres,  (one  centimetre  =0*3937  inch,)  in  thickness ;  the 
sHoQS  being  cut  as  nearly  as  possible  across  the  grain  of  the  flesh.  These 
sra  now  laid  upon  hurdles  of  basket-work,  which  are  subsequently  placed 
in  a  chamber.  As  soon  as  a  sufficient  number  of  the  trays  have  been  in- 
trod  need  into  the  chamber,  it  is  closed,  and  steam  under  a  pressure  of 
three  or  four  atmospheres,  consequently  of  136^  to  146°  C.  [=z276°  to 
893^  F.]  is  admitted  through  several  openings. 

The  chamber,  which  may  be  of  lead  or  iron,  must  not  be  absolutely 
tight,  a  small  outlet  for  the  steam  being  necessary,  in  order  that  the  pres- 
sore  may  not  become  too  great 

Afler  from  six  to  ten  or  fifteen  minutes,  according  to  the  kind  of  flesh 
snd  the  thickness  of  the  slices,  the  steam  is  shut  off,  this  part  of  the  pro- 
eem  being  finished. 

The  flesh  is  now  very  nearly  in  the  condition  of  boiled  meat,  but  has 
retained  all  of  its  ingredients,  the  albumen  having  been  coagulated :  its 
tsatp  recalling  that  of  roasted  meat  It  presents  a  wrinkled  appearance, 
is  of  a  gray  color,  and  may  be  readily  divided. 

Being  removed  from  the  steam  chamber  the  flesh  is  now  placed  upon 
trays,  or  hung  upon  hooks,  in  another  chamber  which  is  warmed,  but  in 
which  the  temperature  is  never  allowed  to  exceed  40**  or  60®  C.  [z=l04** 
to  122  F.].  The  drying  process  is  completed  in  the  course  of  eight  or 
twelve  hours. 

Packed  in  tight  casks  or  in  tin  boxes,  so  that  it  may  be  protected  from 
the  action  of  moisture,  and  from  insects,  the  flesh  thus  prepared  may  be 
preserved  for  any  length  of  time  which  may  be  desirable.  It  is  never< 
thelees  well  to  place  a  layer  of  salt  in  the  casks,  in  order  that  it  shall 
absorb  any  moisture  which  the  flesh  may  have  retained.    Before  using 
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this  meat  it  must  be  soaked  for  an  hour  or  two  in  warm  water  in  which 
it  softens  and  regains  its  original  condition.  When  boiled  with  water 
it  affords  an  excellent  soup,  and  passes  into  a  condition,  in  which  it 
cannot  be  distinguished  from  fresh  meat — From  Le  Ginie  Induttrid; 
in  BoETTQER^fi  pott/technisckes  Notizblatt,  1860,  xv,  71. 

7.  Magnesium  as  a  Source  of  Light — Prof.  A.  ScHMnr  calls  attentioii 
to  the  practicability  of  employing  metallic  magnesium  for  purposes  of 
illumination,  as  had  already  been  suggested  by  Bunsen.  From  the  re- 
searches of  the  last  named  chemist,  it  is  known  that  when  magnesiana  ti 
ignited  it  leadily  takes  fire  and  bums  with  an  exceedingly  brilliant  flanMi 
The  intensity  of  the  light  thus  produced,  as  determined  by  Bunsen  and 
Roscoe  in  one  of  their  photo-chemical  researches  {Pogg,  Annalen^  criii, 
26\,  et  seq,)  is  only  some  525  times  less  than  that  of  the  sun.  Compared 
with  an  ordinary  candle,  it  appeared  that  a  wire  of  magnesium  0*297 
millimetre  [1  mm.  =0*0394  inch]  in  diameter,  produced  as  much  light 
in  burning  as  74  stearine  candles,  five  to  the  pound.  In  order  to  snppoft 
this  light  during  one  minute,  a  piece  of  wire  0*987  metres  long,  weighmg 
0*1204  gram  [1  grm.  =15*4325  grains],  was  required. 

Only  72*2  grams  of  magnesium,  therefore,  would  be  needed,  in  order 
to  maintain  during  ten  hours  an  amount  of  light  equal  to  that  of  74 
stearine  candles,  consuming  about  10*000  grams  of  stearine. 

According  to  Bunsen,  magnesium  wire  is  readily  obtained,  by  forcibly 
pressing  the  metal  through  a  hot  steel  die  by  means  of  a  steel  piston. 
Bunsen  s  arrangement  for  burning  the  wire  was  made,  by  connecting 
spools  of  it  with  rollers  moved  by  clock-work  so  that  the  wire  should  bi 
unrolled  like  the  ribbon  of  paper  in  Morse's  telegraph,  the  end  of  the 
wire  thus  gradually  pushed  forward,  passed  into  the  flame  of  an  ordinary 
alcohol  lamp,  where  it  took  fire. 

It  is  evident  that  a  magnesium  lamp  of  this  sort  must  be  much  simpler 
and  more  compendious  than  any  of  the  existing  arrangements  of  the  elec- 
trical, or  of  Drummond's  light;  for  light-houses,  <kc. :  where  an  inten8ely 
brilliant  illumination  is  required  it  can  hardly  fail  to  rival  cither  of  these. 
Where  an  extraordinary  amount  of  light  is  needed,  it  could  readily  be 
produced  by  burning  largo  wire?,  or  several  thin  ones  at  the  same  time. 
Another  important  consideration  is  the  fact  that  the  spools  of  wire,  as 
well  as  the  clock-work  and  spirit  lamp,  are  easily  transportable. 

It  is  not,  however,  to  the  intensity  alone  of  the  magnesium  flnme  that 
these  lamps  owe  their  utility,  for  the  photochemical,  (t.  e.,  photographi- 
cal)  effect  of  the  light  is  also  very  great.  According  to  Bunsen,  the  pbo- 
tochemical  power  of  the  sun  being  only  36'6  times  greater  than  that  of 
the  magnesium  flame.  The  latter  must  therefore  be  useful  in  photograph- 
ing by  night  or  in  any  dark  or  subterranean  locality  ;  the  evenness  «nd 
remarkable  tranquillity  of  the  flame,  especially  commending  it  for  this 
purpose. 

The  present  high  price  of  magnesium,  it  is  true,  must  prevent  any  ex- 
tended use  of  it  for  technical  purposes.  For  example,  Lenoir  of  Vienna 
charges  3  Florins,  [1  Fl.  =51  cts.]  for  a  gram  of  it,  hence  the  cost  per 
minute  of  the  light  just  described,  would  be  36  Ntukreutzer^  [1  ktr.= 
about  ^  of  a  ct.,]  and  tlie  cost  during  ton  hours,  would  amount  to  216 
Florins,  while  the  ten  kilogrammes  of  stearine  could  be  procured  for  less 
than  14  Florins.    But  even  at  this  price,  it  could  still  be  used  by  photo- 
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tphera,  since  it  would  only  bo  required  for  exceedingly  short  intervals 
time,  and  all  unnecessary  consumption  of  the  wire  mijofht  be  prevented 
stopping  the  clock-work. — From  Slamm^a  Illuitr,  ZeiUchri/ty  1859, 
832  ;  in  poiyttchnisches  Notizblait,  1860,  xv,  56. 
3.  Method  of  employing  carbonic  acid  in  connection  mth  the  hypocldo- 
I  of  lime  used  for  bleaching  paper-stock, — An  apparatus  devised  by 
IHIM  DiDOT  and  Barruel  of  Paris,  for  introducing  carbonic  acid,  pre- 
r«d  bj  burning  charcoal,  into  the  solution  of  hypochlorite  of  lime, 
eacfaing  salt,)  while  the  latter  is  in  contact  with  the  fibre  which  is  to 
bleached,  is  described  in  the  Nov.,  (1859,)  No.  of  Barreswirs  Riper- 
r*  de  Chimie,  Appliqu^e,  vol.  i,  p.  457. 

The  carbonic  acid  on  being  introduced  into  the  solution  of  bleaching 
t,  unites  with  the  lime,  thus  setting  free  hypochlorous  acid,  the  decolo- 
ing  action  of  which  is  infinitely  more  energetic  when  it  is  at  liberty 
ID  when  in  combination  with  a  base. 

This  process,  says  Barreswil,  is  of  extreme  simplicity,  and  one  is  at  a 
8  to  comprehend  why  it  had  not  been  sooner  invented,  in  view  of  the 
A  that  each  and  all  of  its  phases  have  been  so  long  and  so  well  known. 
In  order  to  judge  of  the  practicability  of  the  new  process — in  so  far  as 
icems  difiference  of  price,  strength,  and  whiteness  of  the  paper,  and  the 
ration  of  the  operations  in  the  two  systems,  (new  and  old,)  of  bleach- 
l — comparative  experiments  were  instituted,  by  the  Messrs.  Firmin  Di- 
t,  upon  carefully  a<isorted  rags.  The  cost  of  the  chemicals  and  labor, 
d  the  amount  of  time  required,  having  been  exactly  noted.  After 
Mching,  the  pulp  was  converted  into  paper.  The  different  papers  were 
m  carefully  tested.  As  the  result  of  these  experiments,  it  appeared 
It  the  new  process  was  more  energetic  and  more  rapid  than  the  old 
ithod,  au  chlore^  ychlorure  .^]  liquide^  [with  solution  of  bleaching  salt,] 
d  that  in  many  cases  it  is  also  equally  energetic  with  the  process  in 
lich  chlorine  gas  is  employed.  Over  the  latter  it  has  the  advantage  of 
t  destroying  to  so  great  an  extent,  the  fibre  of  the  pulp. 
Since  the  details  of  the  process,  which  for  that  matter  consists  merely 
arrangements  for  thoroughly  washing  and  cleansing  the  carbonic  acid 
iplo^'ed — the  latter  being  then  introduced  into  the  bleaching  vats,  just 
if  it  were  steam,  through  coils  of  pipe  pieiced  with  holes,  which  are 
iced  at  the  bottom  of  the  vats,— -cannot  well  be  explained  without  a 
igram,  wo  must  refer  the  reader  who  may  desire  these  to  the  original 
icle,  in  which  the  apparatus  is  figured.  f.  h.  s. 

9.  New  ^^ fusible  metaiy — Dr.  B.  Wood  of  Nashville,  Tenn.,  has  so- 
red a  patent  (Weekly  Scientific  Artizan,  Cincinnati,  May  5th,  I860,)  for 

alloy  composed  of  cadmium,  tin,  lead  and  bismuth,  which  fuses  at  a 
nperature  between  150°  and  160®  F.  The  constituents  of  this  fusible 
>tal  may  be  varied  according  to  the  other  desired  qualities  of  the  alloy — 
::  cadmium  one  to  two  parts;  bismuth  seven  to  eight  parts;  tin  two 
rts ;  lead  four  parts.    It  is  recommended  as  being  especially  adapted  for 

light  castings  requiring  a  more  fusible  material  than  Hose's  or  Newton's 
oj^ible  metaC"  it  having  the  advantage  of  fusing  at  more  than  40*  F. 
»er  temperature  than  these  alloys,  and  owing  to  this  property  may 
>1ace  many  castings  heretofore  made  only  with  amalgams.  Its  fusine 
int  may  be  lowered  to  any  extent  by  the  addition  of  mercury,  vhicE 
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• 
may  be  employed  ivithin  certain  limits  without  materially  impairing  the 
tenacity  of  the  metal.    In  a  letter  to  the  Editors,  dated  NaahTille,  June 
9th,  1800,  Dr.  Wood  says: — 

'*  One  point  in  paiticular  that  strikes  me  as  being  worthy  of  note  is  tlie 
remarkable  degree  in  which  Cadmium  possesses  the  property  of  promo- 
ting fusibility  in  these  combinations.  The  alloy  of  one  to  two  parts  eadp 
miitm^  two  parts  lead,  and  four  parts  tin  is  considerably  more  fusible  thia 
an  alloy  of  one  or  two  parts  bismuth^  two  parts  lead  and  four  parts  tin ; 
and  when  the  lead  and  tin  are  in  larger  proportion  the  effect  is  stiil  mora  f 
marked.  It  takes  less  cadmium  to  reduce  the  melting  point  a  certain  1 
number  of  degrees  than  it  requires  of  bismuth,  besides  that  the  former  \ 
does  not  impair  ihe  tenacity  and  malleability  of  the  alloy,  but  increnei  ] 
its  hardness  and  general  strength.  t 

Bismuth  has  always  held  a  pre-eminent  rank  among  metals  as  a  fluidi*  [ 
fyiag  agent  in  alloys.  Its  remarkable  property  of  *  promoting  fusibilitj*  'i 
is  f^pecially  noted  in  all  our  works  on  chemistry.  But  I  do  not  find  it  in-  : 
timated  in  any  tliat  cadmium  ever  manifests  a  similar  property.  The&ct  | 
indeed  appears  to  have  been  wholly  overlooked— owing  perhaps  to  the  \ 
circumstance  that  as  an  alloy  with  certain  metals  cadmium  does  not  pro-  ' 
mote  fusibility.  { 

Cadmium  promotes  the  fusibility  of  some  metals,  as  copper,  tin,  lead,  ' 
bismuth,  while  it  does  not  promote  the  fusibility  of  others,  as  silver,  an-  ' 
timony,  mercury,  &c,j  (i.  e.,  does  not  lower  the  melting  point  beyond  the 
mean.)  Its  alloy  witli  lead  and  tin  in  any  proportion  and  with  silver  and 
mercury,  within  a  certain  limit,  say  equal  parts  and  especially  of  two  parts 
silver  and  one  of  cadmium  or  two  parts  cadmium  and  one  mercury  ara 
used,  are  tenaceous  and  malleable,  while  its  alloys  with  some  malleohU 
metals,  (gold,  copper,  platinum,  <&c.,)  and  probably  with  all  brittle  metals 
are  *  brittle.' 

I  notice  a  great  discrepancy  among  authors  as  to  the  melting  point  of 
this  metal.  It  is  usually  put  down  the  same  as  that  of  tin,  (442^  F.) 
l^TM^ii^  {^Dict.  of  Science  and  Arts^  says  it  *  fuses  and  volatalizes  at  a 
temperature  a  little  l>elow  that  at  which  tin  melts.'  Daniell,  (according  to 
the  New  American  Cyclopedia,)  gives  its  melting  point  at  360®  F.,  while 
Overman  places  it  at  550°  and  gives  600°  as  the  temperature  at  which  it 
volatalizes. 

The  latter  is  doubtless  the  nearest  the  truth.  The  metal  requires  for  its 
fusion  a  temperature  too  high  for  measurement  by  the  mercurial  therraom-  * 
eter,  but  from  relative  tests  with  other  metals  I  should  place  its  melting 
point  in  round  numbers  at  600°  F.  as  it  melts  and  congeals  nearly  synchro- 
nously with  lead,  the  melting  point  of  which  is  stated  by  different  authori- 
ties as  594°,  600°,  and  612®  F.     It  volatalizes  at  a  somewhat  higher  heat 

I  draw  attention  to  these  facts  believing  that  Uie  metal  possesses  pro- 
perties valuable  to  Art  and  interesting  to  Science,  and  that  it  merits  more 
thorough  investigation  than  appears  to  have  been  bestowed  upon  it." 

[We  have  had  time  only  to  repeat  a  few  of  Dr.  Wood's  interesting  ex- 
periments in  regard  to  the  remarkable  influence  which  cadmium  exercises 
in  lowering  the  fusible  point  of  various  alloys.  The  alloy  made  by  fusing 
together  two  parts  of  cadmium,  two  parts  tin,  four  parts  lead   and  eight 

{»arts  bismuth  melts  at  a  temperature  varying  not  far  from  70®  C.  (158°  f .) 
t  may  appropriately  be  called  *'  Woo^s  fusible  m^to^"— £d6.J 


Chology.  273 


n.  GEOLOGY. 

..  Note  from  Dr.  Newbxrrt,  in  reply  to  Mr.  LESQUERSuXf  (in  a  letter 
the  Editors). — I  see  by  the  note  from  Mr.  Lesquereux,  [contained  in 
&  Jonmal,  xxix,  435,]  that  my  letter  from  Santa  F6  was  unacceptable 
him.  This  both  surprises  and  grieves  me,  as  the  thought  that  he 
ght  be  drawn  into  the  controversy  had  not  occurred  to  me ;  and 
m  sincerely  sorry  to  learn  that  one  with  whom  I  have  had  so  many 
in  of  friendly  intercourse  could  so  readily  misconstrue  both  the 
KtementB  and  the  spirit  of  my  letter.  Possibly  its  tone  may  have 
led  to  reflect  the  great  respect  which  I  have  had  and  still  have  for 
t)£  Heer ;  and  to  others  than  Mr.  Lesquereux  it  may  have  seemed  not 
ogether  courteous.  It  should  be  borne  in  mind,  however,  that  the 
icussion  in  reference  to  these  fossil  plants,  and  the  age  of  the  strata 
ntaining  them,  had  already  been  repeatedly  brought  before  the  pub- 
t;  and  tnat  in  this  discussion  the  tone  of  the  associate  of  Prof.  Ileer 
id  been  marked  by  a  degree  of  arrogance  difficult  to  bear  patiently. 
rof.  Heer  had  called  them  Miocene — an  error  which  with  the  imper- 
et  material  in  his  hands  was  natural  enough ;  and  one  which  should 
itract  nothing  from  his  high  reputation — but  by  the  testimony  of  sev- 
al  obfter\'ers  they  had  been  proved  Cretaceous.  Ignoring  their  tcsti- 
ony,  however,  and  adhering  to  his  former  opinion,  a  portion  of  his 
tter  to  Mr.  Lesquereux  was  written  to  perpetuate  what  I  knew  to  be  a 
linake.  It  also  did  me,  as  I  conceive,  manifest  injustice.  That  letter 
Ached  me  when  I  had  been  for  months  in  exile,  and  where  I  was  sur- 
mnded  by  proofs  of  the  truth  of  the  position  I  had  before  taken — circura- 
ances  favorable  to  the  development  of  a  little  honest  indignation.  In 
le  freshness  of  that  feeling  my  reply  was  written,  and  I  am  willing  to 
irait,  if  others  think  so,  that  it  was  not  sufficiently  respectful. 

So  much  for  the  manner  of  my  letter.  In  regard  to  its  statements  of 
£t  I  fear  I  shall  be  unable  to  make  any  such  concession.  On  the  con- 
ary,  my  regard  for  truth  requires  that  I  should  repeat  each  and  all  of 
lem. 

(1.)  Prof.  n.  considered  the  plants  in  question  Miocene.  There  is 
at  the  shadow  of  a  doubt  that  they  are  Lower  Cretaceous. 

(2.)  Prof.  H.  states  that  "  except  Credneria  and  EttingHhausenia  all  the 
*nera  enumerated  (in  my  list)  are  represented  in  the  Tertiary  and  not  in 
vt  Cretaceous.^''  It  will  be  observed  that  be  does  not  sav  thev  are  char- 
Uerintic  of  the  Tertiary,  or  "  of  the  Tertiary,"  as  Mr.  Lesquereux 
Botes  him — but  distinctly  affirms  that  they  are  not  represented  in  the 
Wtaceousr  Ilence  there  is  no  propriety  in  the  remarks  of  Mr.  Les- 
aereux  on  this  point ;  and  the  error  in  the  statement  of  Prof.  Heer 
lown  by  reference  to  Sticliler*s  paper,  before  quoted,  remains  unex- 
lained.  If  that  error  was  not  accidental,  it  was  designed.  If  acci- 
•ntal,  as*  I  cannot  for  a  moment  doubt,  the  offensive  clause  of  my  let- 
T  is  no  more  than  just.  If  designed,  stronger  language  would  be  ad- 
lissible.  The  appeal  to  "authority"  has  been  nearly  exhausted  in  this 
[flcussion,  and  the  time  has  passed  when  personal  influence  could  make 
Tors  pass  for  tniths.     IVof.  Ileer  is  a  man  of  estimable  character,  of 
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great  learning  and  of  world-wide  reputation,  and,  I  am  sure,  would  be 
one  of  the  last  to  ask  ub  to  believe  a  scientific  statement  simply  became 
he  had  made  it 

(3.)  In  my  letter  I  made  no  supposition  in  reference  to  the  Tertiaij 
flora  of  Kentucky,  Tennessee  or  Mississippi.      I  merely  stated  some    '' 
facts  in  reference  to  the  Miocence  flora  of  the  country  bordering  the 
Upper  Missouri,  1000  miles  distant  from  the  nearest  of  these  States.    I  ] 
also  distinctly  said  that  the  absence  of  tropical  plants  from  the  collec-  | 
tions  made  there,  was  only  negative  evidence.     They  may  be  found  in  j» 
that  region  to-morrow,  but  at  the  time  of  writing  that  letter  they  had  u 
not  been  found,  and  all  the  material  in  my  hands  indicates,  as  I  thea  fi 
said,  a  Tertiary  climate  warmer  than  the  present,  but  still  temperate.        1:. 

(4.)  I  was  also  fully  aware  that  marine  Tertiar}*  deposits  extend  up  -.i 
the  Mississippi  even  higher  than  stated  by  Mr.  Lesquereax.  I  ex-  is 
eluded  them  from  "  the  central  portion  of  the  continent ;"  by  this  mean-  ;.• 
ing,  as  I  then  explained,  the  region  between  the  Mississippi  and  the  'i! 
Sierra  Nevada.  Here,  too,  the  evidence  is  negative,  but  now  stands  jolt  ^ 
as  I  represented  it.  ^ 

(5.)  Mr.  Lesquereax  says :  "  I  cannot  admit,  as  Dr.  Newberry  appean  a 
to  do,  that  the  fossil  flora  of  the  American  Cretaceous,  ought  to  be  |: 
closely  related  to  the  European."  My  only  reference  to  this  questioa  '; 
will  be  found  on  page  216  (Journal,  March,  1860),  where  I  say — **  We  k 
may  find  hereafter,  in  other  parts  of  the  continent  tban  those  in  which  ^ 
I  have  examined  the  Cretaceous  strata,  fossils  which  shall  assimilate  oar  ^ 
flora  of  that  period  more  closely  to  that  of  Europe,  but,  so  its  as  at  '- 
present  known,  our  plants  of  this  age  present  an  ensemble  quite  dif-  . 
ferent." 

(C.)  The  statement  made  by  Mr.  Lesquereux  that  *'  the  age  of  the 
strata  from  which  American  fossil  plants  have  been  taken  is  mostly  un- 
certiiin,"  is  manifestly  incorrect.  At  least  nine-tenths  of  the  speciei 
enumerated  are  from  the  Carboniferous  and  Devonian  rocks,  whose 
place  in  the  geological  scries  is  certainly  well  ascertained.  Of  those 
collected  and  not  yet  catalogued,  perhaps  an  equal  proportion  have 
been  obtained  from  the  Cretaceous  and  Miocene  strata,  of  which  tlie 
places  in  the  series  have  been  as  accurately  determined,  by  the  mollus- 
cous fossils  which  they  contain. 

(7.)  It  is  true  that  in  America  fossil  botany  has  had  but  few  devotees, 
and  doubtless  all  of  them  have  at  times  keenly  felt  the  want  of  more 
books  and  specimens  bearing  on  their  subjects  of  study.  Still,  I  believe 
everything  that  has  been  published  in  reference  to  fossil  plants  is  ac- 
cessible to  the  American  student  within  the  limits  of  his  own  country. 
At  the  same  time  it  is  also  true  that  a  satisfactory  comparison  between 
the  extinct  fioritj  of  Jlurope  and  America  can  only  be  made  by  means 
of  full  collections  of  well-marked  specimens^  many  more  than  we  yet 
possess. 

Mr.  Lesquereux  is  aware,  as  is  every  one  who  has  given  the  subject 
any  attention,  that  our  knowledge  of  the  flora?  of  the  diflferent  geologi- 
cal formations  has  been  limited,  not  so  much  by  the  want  of  learning 
and  acuteness  in  the  cultivators  of  fossil  botany,  as  by  the  small  number 
and  impertect  preservation  of  the  fossil  plants  collected.    It  could  hardly 
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>  otherwise,  then,  than  that  in  the  whole  New  World  material  should 
I  discovered  which  should  throw  new  light  on  the  ancient  vegetation 
f  the  globe.  The  idea  that  no  American  can  be  qualitied  to  make  good 
le  of  such  material,  is  another  instance  of  the  arrogance  to  which  I 
i^e  before  alluded,  and  to  which  it  would  be  unmanly  tamely  to 
ibinit. 

III.     BOTANY  AND  ZOOLOGY. 

1.  Oeoioyieal  and  Natural  History  Survey  of  North  Carolina,  Part 
Botany ;  containing  a  Catalogue  of  the  Plants  of  the  State,  with 
hteripiionM  and  History  of  the  Trees,  Shrubs,  and  Vines,  By  Rev.  M.  A. 
iuBTis,  D.D.  Raleigh,  1860  :  the  First  part  only,  tlie  Woody  Plants  of 
T€rih  Carolina,  pp.  123,  8vo. — ^We  have  turned  over  the  pages  of  this 
Dpnlar  exposition  with  much  interest,  and  gleaned  some  valuable  iufor- 
ution.  "'  Botanists  will  of  course  find  fault  with  it,''  says  the  author, 
rho  we  well  know  could  write  scientifically  and  profoundly  enough,  if  he 

>  pleased,  but  who  has  here  come  down  to  the  level  of  his  most  unlearn- 
i  readers,  discoursed  separately  of  trees,  shrubs,  and  vines,  and  cla.ssi- 
ed  these  in  a  fashion  which  might  well  shock  the  susceptibilities  of  a 
tickler  for  technical  nomenclature  and  natural  system  in  ootany.  Now, 
m  mre  not  shocked  at  all ;  indeed  we  quite  enjoy  a  glimpse  of  Flora  en 
nkabilU  and  slip-shod,  and  are  well  aware  how  much  easier  it  is,  and 
ow  mach  better  in  such  cases,  to  fit  your  book  to  its  proper  readers  than 
t  fit  the  readers  to  it.  The  fault  we  should  find  is  not  with  the  plan  of 
lib  Report,  but  with  the  quantity.  We  could  wish  for  more  of  it,  for  a 
olnme  as  large  at  least  as  Mr.  Emerson's  Report  on  the  Trees  and  Shrubs 
f  Massachusetts.  We  quite  like  to  see  the  popular  names  put  foremost, 
mt  would  suggest  that  the  botanist  who  does  this  should  lead  as  well  as 
3llow  the  indigenous  nomenclature,  so  far  as  to  correct  absurd  or  incon- 
Tnous  local  names,  and  introduce  right  or  fitting  ones  as  far  as  praetica- 
4e.  For  instance  Virgin's  Bower  is  not  a  proper  name  for  Witstaria  fru- 
nans,  and  is  rightly  applied  to  Clematis  Virginiana  over  the  leaf.  (We 
tnture  to  add,  in  passing,  C,  Vtoma  to  the  list,  having  gnthered  it  in 
Uhe  County.)  And,  although  the  people  along  shore  call  Baccharis  by 
he  name  of  the  English  annual  weed,  Groundsel,  it  were  better  to  write 
t  Groundsel-tree,  Yellow  wood  is  the  name  of  Cladrastis,  rather  than 
it  Symplocos,  which  the  Carolinians  call  Horse-Sugar,  Dr.  Curtis  can 
oin  a  name  upon  occasion  ;  for  surely  nobody  in  Carolina  knows  Men- 
iesia  ylobularis  as  False  Heath,  nor  has  it  any  scientific  claim  to  thisap- 
leliation.  While  in  critical  mood  we  may  express  a  strong  dissent  from 
he  proposition  that  Rhododendron  punctatvm  is  too  inft^rior  to  the  other 
wo  species  "  to  attract  or  deserve  much  attention."  With  us,  it  is  sur- 
msingly  beautiful  in  cultivation,  none  the  less  so  because  its  habit  is  so 
lifferent,  having  light  and  pendent  branches,  when  well  grown  forming 
>road  and  thick  masses,  and  loaded  with  its  handsome  rose-colored  bios- 
oms.  W^hile  Leucothoe  Catesbcei  is  called  **a  very  pretty  shrub,"  the  far 
landsomcr  Andromeda  floribunda,  so  much  prized  by  our  nurserymen, 
^ta  no  commendation.  Magnolia  Fraseri  may  not  only  be  "cultivated  in 
he  open  air  near  Philadelphia,"  but  is  perfectly  hardy  near  Boston,  and 
he  earliest  to  blossom ;  but  we  never  noticed  the  fragrance  of  the  flow- 
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era.  On  the  other  hand,  as  it  is  native  as  far  south  as  Florida,  it  might  ? 
thrive  in  plantations  any  where  in  North  Carolina.  The  flowers  of  JT.  : 
eordata  are  described  as  if  larger  than  those  of  Jlf.  Fraseri^  instead  of  : 
the  contrary  ;  we  could  hardly  say  much  for  their  l>eauty,  except  in  oom^  ^  i 
parison  with  those  of  the  common  Cucumber-tree.  Prunus  Virgirumm 
IS  omitted ;  yet  surely  it  is  not  wanting  in  North  Carolina.  And  it  is  at  i 
most  an  excess  of  conscientiousness  to  leave  out  Cladrastis,  the  handsom-  : 
est  tree  of  the  country,  all  things  considered,  when  it  is  known  to  grow  j 
only  a  few  rods  over  the  Tennessee  line.  |; 

On  the  other  hand,  we  are  disposed  to  doubt  if  the  genuine  WkU$  [^ 
Spruce^  (Abies  alba,)  occurs  in  N^rth  Carolina.  At  length  we  know  this  . 
tree,  but  only  in  Canada  and  parts  adjacent.  It  is  more,  instead  of  len  \ 
northern  in  its  range  than  A.  nigra.  But  since  President  Wheeler  bu  >. 
pretty  nearly  determined  the  existence  of  A.  Frcueri  on  the  Green  Mods-  j' 
tains  in  Vermont,  we  could  not  deny  that  A.  alba  grows  with  the  latttf  ]^ 
on  the  high  mountains  of  North  Carolina.  We  maxe  our  little  criticisnN  {] 
freely, — as  we  know  the  excellent  author  would  wish, — for  we  think  it  !| 
likely  that  this  part  of  the  Report  will  pass  to  a  second  edition, — wbea  [ 
we  hope  it  will  be  largely  augmented.  ▲.  g. 

2.  Thicaites,  Enumeratio  Plantarum  Zeylanicce^  Parts  I.  II.  8ro,  pp.  ( 
160.  1868-1859. — A  complete  enumeration  of  the  known  plants  of  Ciy^  V 
Ion,  with  characters  of  new  or  little  known  genera  and  species,  and  na-  ) 
merous  descriptions  and  critical  remarks,  the  synonymy,  &c,  elaborated 
by  Dr.  Hooker.  These  two  published  parts  extend  from  Ramtnculaeem  j; 
to  CompositcB  ;  ao  that  a  good-sizeil  volume  will  complete  the  work,  and  ', 
constitute  an  important  adjunct  to  the  great  Indian  Floi-a.  a.  o.       ': 

3.  Walpers,  Annates  Bolanices  Systematica^  continued  by  Dr.  C.  Muir 
LSR,  Berol. — Five  parts  of  the  fifth  volume  are  published,  extending  to 
page  800,  and  to  the  order  Coni/erce,  a.  o. 

4.  Bueck,  Index  ad  De  Cand,  Prodromum,  etc.  Pars  IIL  Hamburgh 
1 859.  pp.  506. — This  useful  Index  to  De  Candolle's  Prodromus  is  here 
continued  from  the  second  part  of  the  seventh  to  the  thirteenth  volume. 
As  we  may  expect  that  at  no  distant  period  the  Prodromus  will  be  termi- 
nated, atS  announced,  we  t>*ust  that  the  next  Index  will  combine  the  whole 
into  one  continuous  alphabetical  list  a.  o. 

5.  Synopsis  Methodica  Lichenum  omnium  huctisque  cogniiorum^  pra* 
missa  introductione  lingua  Gallica  tractata^  scripsit  William  Nylandcb. 
Fasciculus  11,  Parisiis  ex  typis  L.  Martinet  via  dicta  Mignon,  2, 1860.  8vo. 
pp.  141-430. — We  are  glad  to  welcome  another  portion  of  the  important 
work  of  Dr.  Nylander,  which  is  indispensable  to  every  Botanical  library. 
Beginning  with  the  Caliciei,  the  present  part  embraces  the  BcRomyc^i^  the 
Cladonici,  the  Usneei,  and  the  Parmeliei^  ending  with  the  genus  Physcia,  * 
The  higher  tribes  of  Lichens  are  by  no  means  the  least  difficult,  and  no- 
thing in  the  part  before  us  is  more  acceptable  than  the  authur^s  elabora- 
tion of  the  genus  Sticta; — disposeil  by  him  in  Sticta^  Stictina,  and  Bica- 
solia.  The  last  general  synopsis  of  Lichens,  that  of  Acharius,  was  pub- 
li'ihed  nearly  fifty  years  ago,  and  the  vast  amount  of  valuable  matter,  scat- 
tered in  many  publications,  which  has  since  been  accumulating,  has  long 
needed  to  be  bruught  together  in  one  work.  This  Dr.  Nylander  propt»- 
scs  to  accomplish,  adding  also  the  results  of  his  investigation  of  all  the 
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HMt  important  colleetions ;  and  disposing  the  whole  in  a  system,  which, 
iiile  It  aims  to  retain  all  that  was  moat  valuable  in  the  old,  gives  us,  as 
i  ahouid,  the  whole  light  of  modern  (microscopical)  science  upon  both 
U  and  new.  We  have  only  room  to  add  here  that  **  Uttnea  lacunosa^ 
VtUd^"  is  a  name  found  only  in  Willdenow^s  herbarium,  and  was  antici- 
lated  in  print  by  U,  cavernosa,  published  by  the  present  writer,  in  the 
ifpendix  to  AgassizV  tour  to  Lake  Superior.  Messrs.  Westermann  and 
Jompanj  of  New  York,  will  receive  subscriptions  to  the  synopsis,  which 
1  pat  at  a  moderate  price  for  so  handsome  a  book.  £.  t. 

0.  ReporU  of  Explorations  and  Surveys  to  ascertain  the  most  practi- 
Bable  and  economical  route  for  a  Railroad  from  the  Mississippi  River  to 
Ehe  Pacific  Ocean,  made  under  the  direction  of  the  Secretary  of  War,  in 
1853-6,  Ac  vol.  X.  Washington,  1859. — FISHES;  by  Charles  Girard, 
ILD.    Washington,  D.  C,  1858. 

Of  recent  contributions  to  our  knowledge  of  special  Faunas  none  have 
been  of  g^reater  importance  or  interest  than  the  report  on  the  Fishes  of 
Western  North  America.  In  this  volume,  Dr.  Girard  has  incorporated 
ilmost  everything  known  to  the  date  of  publication  concerning  the  Ich- 
Ihyologj  of  our  Pacific  possessions. 

•  In  the  introductory  remarks,  (which  with  some  variations,  are  duplica- 
tad)  a  general  view  is  given  of  the  Piscine  Fauna  of  Western  North 
America.  The  families  which  are  richest  in  genera  and  species,  and 
vhich  are  most  characteristic  of  the  Californian  Fauna  especially,  are 
those  of  the  Cataphracti,  the  Blennoids,  the  Embiotocoids,  and  the  Pleu- 
itmectoids.  Of  all  these  families,  many  new  genera,  previously  indicated 
in  the  "*  Proceedings  of  the  Academy  of  Natural  Science  of  Philadelphia," 
are  described  and  illustrated. 

The  classification  of  the  late  Johannes  Muller  is  adopted,  and  the 
orders,  suborders  and  families  of  which  representatives  are  described,  are 
ill  characterized ;  the  genus  Amblodon,  however,  is  retained  in  the  family 
of  Scisenoids;  this  should  in  strict  accordance  with  the  principles  of  that 
daasification,  be  transferred  to  the  order  of  Pharyngognathi.  Agassiz  has 
demonstrated  the  union  of  the  lower  pharyngeal  bone.s,  the  only  chiiracter 
on  which  the  order  depends.  Dr.  Girard  does  not  appear  to  have  noticed 
this  discovery  as  he  has  not  adverted  to  it  in  the  generic  diagnosis  of 
Amblodon. 

Of  the  family  of  Percoids,  representatives  of  only  one  genus  are  yet 
known  as  inhabitants  of  the  Pacific  coast.  This  g(Mius  has  been  described 
as  new  under  the  name  of  Paralahrax,  and  includes  two  species,  both  of 
which  had  been  first  referred  to  Lahrax  in  the  Proceedings  of  the  Acad- 
emy.    It  is  here  placed  in  the  vicinity  of  Serranus. 

Many  fresh  water  Percoids  are  described,  belonging  to  the  genera 
Dioplites  Raf.,  Pomoxis  Raf ,  AmblopUtes  Raf.,  Calliurus  Raf.,  Brytius 
VaU  Pomotis  Raf,  Labrax  Cuv.,  and  Stizostedion  Raf.  The  species  de- 
scribed have  been  collected  in  many  distant  places  west  of  the  Mississippi 
river,  but  one  species  {AmblopUtes  inierruptus)  having  been  obUiincd  in 
California. 

The  name  of  Dioplites  has  been  substituted  for  Grystes  of  Cuvier.  It 
would  by  many  have  been  deemed  more  proper  to  have  applied  Rafin- 
eique^s  generic  name  of  Lepomis.    Rafinesque  in  his  *'  Ichthyologia  Ohi- 
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ensift"  has  charactenzed  the  genus  Lepomit  and  diTided  it  into  two 
genera,  Apliies  and  Dhplites^  giving  at  the  same  time,  to  each  o 
specieSfthe  generic  name  of  Lepomia — Aplites  and  Dioplites  having 
separated  in  consequence  of  an  error  of  observation,  and  not  ditf 
from  each  other,  cannot  be  retained — Lepomia  must  be  therefore  qm 
it  should  have  been  for  one  of  the  genera  or  subgenera,  if  both  had 
established  on  true  principles.  Dioplitea  is  restricted  by  Dr.  Girard  t 
species  without  teeth  on  the  tongue. 

The  Cuvieran  section  of  ^  Percoids  a  Joues  cuuirass^s**  is  retained 
*'  tribe  "  under  the  name  of  Cataphracti,  and  is  divided  into  three  1 
lies,  ffeterolepidcBj  Cottidce,  ScorpamidcB.  Perhaps  the  families  so  in 
ted  are  valid,  but  the  characters  given  to  them  are  vague  and  will  rei 
revision  after  a  comparative  study  of  the  foreign  genera. 

The  family  called  Heterolepidae  had  been  previously  named  by  81 
son  Chiridse,  and  that  name  should  have  been  retained,  as  well  on  aoc 
of  its  priority,  as  its  consonance  with  the  terminology  of  the  < 
families. 

In  the  family  of  Cottoids,  the  species  are  distributed  into  ten  gener 
of  which  appear  to  be  founded  on  good  characters,  but  the  names  of  1 
of  which  are  objectionable. 

Among  the  Saimonoids,  the  three  genera  of  Valenciennes,  Salmo^ 
rio  and  Salar  are  accepted,  but  we  notice  that  Dr.  Girard  has  ni 
all  the  new  species  he  describes  as  belonging  to  those  genera,  Sain 
**  Ord.  AfSS,''^  in  the  synonyuiical  lists  of  the  species. 

In  the  family  of  Clupeoids,  the  modifications  of  Valenciennes  hav< 
been  adopted,  and  the  genus  Uyodon  is  interposed  between  Melttia 
and  Engraulis. 

The  genus  Anarrhkhthys  of  Ay  res  is  adopted ;  its  only  species  is  c 
Anarrhicktht/8  felis  Girard.  To  this  name  we  desire  to  draw  the  a 
tion  of  our  readers,  as  an  important  question  of  nomenclature  is  invo 
In  the  "  Proceedings  of  the  Academy  of  Natural  Sciences  of  Phih 
phia"  for  1854,  Dr.  Girard  mentions  a  fish  which  he  calls  Anarrl 
jfeliSy  and  observes  that  two  large  specimens  were  received  in  such  a  pi 
rious  state  of  preservation  that  there  was  no  probability  of  keeping  tl 
and  that  having  mislaid  the  notes,  no  diagno$M  could  be  given. 

Subsequently,  Mr.  Ayres,  in  the  Proceeding  of  the  Californian  Ac 
my,  gave  a  full  description  of  a  species  which  he  referred  to  a  new  g 
and  culled  Anarrhkhthys  ocellatus,  which  was  chiefly  distinguished  i 
Anarrhkaa  by  its  anguilliform  body,  and  the  union  of  the  dorsal,  cai 
and  anal  fins.  This  is  the  species  that  Dr.  Girard  has  claimed  as  his 
Anarrhkas  felis. 

To  this  reference  we  would  remark  that  as  Anarrhicae  has  b^ 
modern  naturalists,  been  restricted  to  such  species  as  had  the  dorsal 
anal  fins  separated  from  the  caudal,  we  would  infer  that  any  sp* 
placed  without  comment  in  the  genus  would  have  those  characters. 
Girard's  name  of  Anarrhkas  felis  was  not  only  without  any  descrip 
whatever  and  therefore  not  established,  but  a  statement  by  implies 
was  made  that  the  species  possessed  the  stout  body  and  fins  of  Anarrk 
and  was  consequently  in  direct  opposition  to  the  characters  of  Anarrh 
ihys  ocellatus.  Such  being  the  case,  Dr.  Girard's  name  cannot  be  adop 
and  that  of  Ayres  must  be  retained. 
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The  family  of  Oolida  is  limited  to  the  species  with  the  ventral  fins 
mited  in  the  manner  of  a  funnel  and  thus  excludes  the  EUotroida  as  well 
■  the  Ctfclopteroids,  The  latter  are  very  properly  regarded  as  disti  net, 
lat  the  propriety  of  excluding  the  former  from  the  Oobioida  is  more 
loubtfal. 

The  genus  Oohius  is  limited  to  the  species  with  cycloid  scales.  The 
■une  cannot  be  retained  for  such  species,  as  the  genus  had  by  several 
Batumlists  been  previously  restricted  to  species  with  pectinated  scales. 
Mr.  Gill  has  framed  for  the  two  species  thus  referred  to  Gobius,  a  genus 
which  he  has  called  Lepidogohiu9, 

We  find  that  in  the  family  of  Cycloptcroids,  the  Gronovian  name  of 
Clfcloffa9ter  is  substituted  for  the  Artediun  name  of  Liparis,  LiparU  has 
been  almost  universally  accepted  by  naturalists,  and  being  the  prior  name, 
dioulJ  be  adopted.  No  description  is  given  by  Artedi  of  the  generic  or 
•pecific  characters  of  LipariSj  but  the  references  he  has  given  are  full  and 
ample,  enabling  us  without  doubt  to  ascertain  what  is  meant. 

In  the  Proceedings  of  the  Academy  of  Natural  Sciences,  Dr.  Girard 
kis  described  a  genus  under  the  name  of  Homalopomus  which  he  has 
leferred  to  the  Trachinoids.  This  is  now  referred  to  the  Gadoids,  and  a 
doabt  is  even  expressed  whether  it  is  distinct  from  Merlangus  or  Merlu- 
ctiu.  It  does  not  appear  to  differ  from  the  latter  genus.  The  cause  of 
the  farmer  erroneous  reference  is  attributed  to  the  broken  tips  of  the 
rays  of  the  specimen  on  which  the  species  was  founded. 

The  family  of  Embiotocoids  is  rich  in  generic  forms,  nine  being  de- 
Kribed  and  illustrated,  and  references  being  made  to  the  descriptions  by 
Dr.  Gibbons  of  five  others  which  Dr.  Girard  was  unable  to  identify  with 
his.  Some  of  the  species  described  as  new  by  Dr.  Girard  will  probably  be 
feand  to  have  been  previously  indicated  by  Gibbons. 

In  the  remarks  on  the  family,  no  mention  is  made  of  the  presence  of 
the  two  rows  of  lamellse  which  are  pres(Mit  on  each  of  the  branchial 
vcbeft,  and  which  was  especially  noticed  by  Prof.  Agassiz.  This  character 
has  been  regarded  as  having  considerable  importance  by  many  ichthyolo- 
ffi«ts  and  being  one  of  the  best  distinctive  ones  of  the  family,  the  fourth 
mncliial  arch  of  the  Labroids  having  but  one  row  of  lamellie. 

Dr.  Girard  claims  **that  the  real  knowledge  of  the  remarkable  peculi- 
arities concerning  Pome  of  their  habits  was  obtained  in  the  spring  of 
18d2,  by  Dr.  Thomas  II.  Webb,  while  attached  to  the  United  States  and 
Slexioan  Boundary  Commission." 

The  genera  described  and  illustrated  are  Emhioloca  Ag.  with  seven 
ipecitfs,  Danialichthi/s  G'wardy  Phanerodon  Grd.,  Abeona  Grd.,  Rhacochi- 
ln$  Ag.,  J£i/3ierocarpu8  Gibbon,  Holconotus  Ag.,  each  with  one  species, 
EoHichthifs  Grd.,  and  AmphisHckua  Ag.,  each  with  two  species. 

These  genera  are  chieHy  characterized  by  the  comparative  size  of  the 
head;  the  character  of  the  lip,  and  the  attachment  or  non-attachment  of 
the  lower  one  by  a  frsenum  to  the  jaw,  the  comparative  protractility  of 
the  premaxillaries ;  the  number  of  rows  of  teeth  on  the  jaws,  and  the  out- 
line of  the  dorsal  fin. 

Dr.  Girard  has  given  some  information  on  the  embryology  of  the 
Embiotocoids,  which  will  prove  of  general  interest.  He  denies  tlic  prec- 
«Dce  of  any  resemblance  between  their  gestation  and  that  of  the  marsu- 
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piftl  maramals.  Want  of  space  forbids  us  to  make  extracts  from  the 
recorded  observations,  and  we  must  remain  satisfied  with  referring  to  tb« 
text  and  plates  of  the  report. 

Of  the  Cyprinoids,  numerous  genera  and  species  are  described  from 
almost  every  portion  of  the  west.  The  family  is  divided  into  the  tribei 
of  1.  Cyprini  with  teeth  of  the  molar  kind,  of  the  grinding  type, 
2.  Cotastomiy  with  pectiniform  teeth;  3.  Chondrostomi,  in  Ameriean 
species  of  which  there  are  no  barbels,  and  the  teeth  are  of  ^  the  grinding 
type  and  cuUriform  kind  ;^'  4.  Pognichthyi^  in  which  barbels  are  present, 
the  snout  is  prominent,  and  the  pharyngeal  teeth  are  more  or  less  hooked; 
and  5.  Alhurni^  which  dilfer  from  the  Pogonichthyi  by  the  absence  of 
barbels. 

The  author  has  devoted  much  time  and  research  to  these  groups,  and 
all  of  the  genera  may  be  goo<l,  but  some  of  them  appear  to  be  distin- 
guished on  quite  slight  grounds,  and  manj  of  the  species  are  small  and 
perhaps  the  young  of  others.  But  on  this  question  we  will  not  venture 
to  disagree  with  Dr.  Girard. 

Most  of  the  new  genera  have  received  Indian  names,  and  although  not 
cacophonous,  some  of  those  names  appear  strange  to  ears  that  have  heat 
mostly  accustomed  to  Latin  and  Greek  derivatives. 

In  Dionda,  a  genus  of  Cyprinoids,  Dr.  Girard  has  named  two  speciei 
collected  by  0«pt.  John  Pope,  Diovda  epifcopa  and  D.  Papalii, 

The  goiiU<  *"'  Argyrcus  Heckel"  is  synonymous  with  Rhinichihyt  ^ 
Aga^isiz.  It  is  not  probable  that  Dr.  Girard  will  be  sustained  by  Icbthj- 
ologists  in  this  application  of  HeckoPs  name.  An  extract  from  the  ^^ 
marks  of  the  learned  Doctor  himself  on  the  nomenclature  of  the  geons 
will  show  the  history  of  the  name  Arpyreus, 

**IIeckt^l  includes  in  this  genus  two  species  which  are  generically  di** 
distinct  Cyprinus  atronasiis  Mitch.,  and  Cypr.  ruhripinnus  Mus.  Par.  MS. 
But  Cyprinuit  rubripinnis  is  identical  with  Leticiscus  cornutus;  and  MDce 
Leuciscus  cornutus  is  to  enter  the  genus  Plaryyrus  of  Ilafinesque,  Cvpri- 
nus  atronasus  remains  as  the  type  of  the  genus  Argyreus  which  agsin  if 
identical  with  Rhinichthys,  It  must  be  recollected,  however,  that  the 
teeth  figured  by  Heckel  under  the  name  of  ArgyreuB  rubripinnis  are  those 
of  Plar gyrus  cornutus.^'* 

The  diagnosis  and  illustration  of  Argyrcus  having  been  by  Heckel 
founded  on  **  Cyprinus  rubripinnis^*  and  not  answering  to  C,  atronamt!' 
the  former  species  in  the  typo  of  the  genus,  and  if  Kafinesque's  nanw 
Plargyrus  is  adopted,  Heckel's  name  must  be  treated  as  a  synonytne. 
Heckel  would  scarcely  have  referred  a  species  of  Rhinichlkys  to  the  fem* 
genus  as  (7.  rubripinnis  if  he  had  known  the  pharyngeal  teeth,  and  he 
could  only  have  done  so  from  an  ignorance  of  the  s|>ecies.  Because  a  »[»• 
cies  on  which  a  genus  is  established  belongs  to  a  previously  named  genoa, 
it  by  no  means  follows  that  the  generic  name  has  to  be  used  for  anodier 
species  of  the  genus,  when  it  proves  to  be  distinct  from  tlie  type. 

If  the  above  views  are  correct,  Rhinichthys  will  have  to  be  retained  fot 
the  genus  called  by  Girard  Argyreus,  and  the  two  species  described  hf 
him  in  his  report  must  bo  called  Rhinichthys  dulcis  and  R.  nuhilus. 

1'he  Lepidostei  have  been  separated  apparently  on  gocni  grounds  ioto 
tJiree  groups  distinguished  by  the  comparative  length  and  breadth  of  the 
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nout,  and  the  presence  of  one  or  two  rows  of  teeth  in  the  upper  jaw. 
For  two  of  these  groups,  Rafinesque's  names  of  CylindrosUus  and  Atrac- 
heteus  have  been  adopted,  although  to  Dr.  Girard,  the  credit  of  iirst 
giving  them  valid  characters  is  due. 

In  the  Plagiostomes,  we  have  some  interesting  additions.  A  second 
mcies  of  TnakU  (T.  semifasciatus  Grd.)  is  described.  Probably  this  is 
ue  species  noticed  as  Triakis  califomka  in  the  list  of  Chondropterygii  of 
the  British  Museum,  but  as  this  name  is  unaccompanied  by  a  description, 
Girmrd's  name  must  of  course  be  retained.  A  new  species  of  Heterodon- 
hu  is  described  which  is  called  Cestracion  francisd  Grd.  But- the  name 
Htterodontus  of  Blainville  must  be  retained  for  the  Cuvieran  Cestracion- 
lit,  and  the  species  must  be  consequently  called  Heterodontus  francisd. 
Hie  Noiorhynchus  maeulattu  of  Ayres  is  referred  to  the  genus  Heptan- 
ekus,  Raf: 

Among  the  Rays,  a  second  species  of  Muller  and  Henle's  genus  Urap- 
iera  ia  made  known. 

Among  the  Cyclostomi  we  perceive  that  Dr.  Girard  has  not  only 
wtuned  the  genus  Ammocoetes,  but  he  has  even  separated  from  it  a  new 
genua  which  he  has  called  Scolecosoma.  The  researches  of  A.  Muller  have 
demonstrated  that  the  Ammoccetes  are  only  the  young  of  Petromizontoids, 
and  there  is  no  reason  to  doubt  his  accuracy.  Dr.  Girard  must  have 
been  acquainted  with  these  researches,  and  it  would  therefore  have  been 
more  advisable  not  to  have  added  to  the  number  of  names,  until  it  was 
certain,  as  may  possibly  be  the  case,  that  there  are  fishes  of  the  Ammo- 
eoftoid  type  which  are  adult. 

We  have  now  concluded,  and  although  we  think  that  there  is  cause  to 
dissent  from  the  author  in  many  cases,  we  most  cheerfully  bear  witness  to 
to  the  general  ability  with  which  the  work  has  been  performed,  and  to 
the  very  great  advance  in  our  knowledge  of  the  Fauna  of  our  Pacific 

IK^^BOBB*  V 119. 

To  the  Smithsonian  Institution,  we  are  indebted  for  the  accumulation 
of  the  materials  which  have  been  used  in  the  elaboration  of  the  report. 
Although  published  by  the  liberality  of  the  General  Government,  it  is 
one  of  the  valuable  "contributions  to  knowledge ''  which  we  owe  to  the 
Metering  care  of  that  Institution.  t.  g. 

IV.    ASTRONOMY  AND  METEOROLOGY. 

Solar  Edipse  of  July  18,  1860. — From  the  numerous,  accounts  which 
have  reached  us  of  the  observations  made  upon  this  Eclipse  wc  place 
the  following  before  our  readers.* 

1.  Notice  of  the  Astronomical  Expedition  to  Cape  Chudldgh  (or  Chid- 
Uy\  Labrador^  (in  a  letter  to  one  of  the  Editors). — Dear  Sir: — The 
American  Astronomical  Expedition  despatched  to  the  coast  of  Labrador 
for  the  purpose  of  observing  the  total  solar  eclipse  of  July  l7th,  (astr. 
time),  1860,  sailed  from  the  Navy  Yard  at  Brooklyn  on  the  morning  of 
the  28th  of  June  last.  The  expedition  had  been  organized  by  the  accom- 
plished and  energetic  Superintendent  of  the  U.  S.  Coast  Survey,  under 

♦  For  LeVerrier'8  account  of  the  French  Expedition,  see  Poatacriptf  p.  309. 
AX.  JOUR.  SCI.,  SECOND  SERIES.  Vol.  XXX,  No.  89.-S£PT.^  1860. 
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authority  of  joint  rcsolations  of  Congress  passed  at  the  late  session : 
and  consisted  of  the  following  gentlemen,  viz :  Prof.  Stephen  Alexander, 
of  the  College  of  New  Jersey,  Prest.  F.  A.  1*.  Barnard,  of  the  Uni?er- 
sity  of  Mississippi,  Lieut.  E.  D.  Ashe,  11.  N.,  director  of  the  Qaebec 
Observatory,  Prof.  C.  S.  Venable,  of  the  College  of  S.  Carolina,  ind 
Prof.  A.  W.  Smith,  of  the  TJ.  S.  Xaval  Academy  at  Annapolis.  With 
these  were  associated  the  Commander  of  the  Coast  Survey  steamer  jBiW, 
conveying  the  expedition,  Lt  Alexander  Murray,  U.  S.  N.  Messrs. 
P.  C.  Duchochois,  of  New  York,  and  J.  P.  Thompson,  of  the  Coast 
Survey  service,  accompanied  the  corps  for  the  purpose  of  taking  photo- 
graphic impressions  of  the  eclipse ;  and  Mr.  W.  A.  Henry,  of  Washing- 
ton City,  attended  as  assistant  to  the  chief  of  the  corps. 

In  addition  to  tlie  purely  astronomical  objects  of  the  expedition,  ad- 
vantage was  taken  of  the  opportunity  it  presented,  to  secure  determina- 
tions of  the  important  magnetic  elements  at  the  observing  station,  as 
well  as  meteorological  and  other  observations  continued  throughout  the 
entire  period  of  absence.  The  tbermometrical  and  barometrical  ob- 
servations were  kept  up  hourly  from  the  time  of  sailing  until  the  morn- 
ing of  the  day  on  which  the  Bibb  entered  the  harbor  of  Newport  (hi 
the  day  of  the  eclipse  the  intervals  were  reduced  to  a  half  hour.  Fre- 
quent record  was  made  of  the  surface  and  deep  sea  temperature  of  tht 
water. 

The  magnetic  observations  wore  placed  under  the  cliarge  of  MessR. 
Edward  Goodfellow  and  Samuel  Walker,  of  the  Coast  Survey.  Theme 
teorological,  under  that  of  Prof.  Venable,  of  the  astronomical  coq»,  as- 
sisted by  Oscar  M.  Lieber,  Esq.,  of  South  Carolina.  Mr.  Lieber  alw 
undertook  such  observations  of  the  geology  of  the  coast  as  the  oppor- 
tunities aftbrded  would  permit. 

The  history  of  tlie  expedition  and  its  results  have  been  communicated 
by  Prof.  Alexander,  the  chief  of  the  corps,  to  the  Supt.  of  the  Coast 
Survey,  and  will  probably  be,  at  a  suitable  time,  presented  to  the  public 
in  full.  The  present  memorandum  is  furai^hed  by  request,  and  vith 
the  permission  of  the  Superintendent^  with  the  view  of  presenting  in 
concise  form  the  facts  of  most  immediate  interest  to  the  scientific  pubbV, 

The  track  of  the  central  eclipse  left  the  eastern  coaat  of  Labrador  in 
lat.  59®  51^'.  On  the  evening  of  the  13th  July,  the  expedition  had 
reached  this  parallel ;  and  wa%  for  several  hours,  engaged  in  the  endea- 
vor to  penetrate  the  seemingly  unbroken  and  gloomily  frowning  barrier 
of  precipitous  clilfs  which  marked  this  rock-bound  shore.  The  nav^ 
tion  at  this  point  was  of  the  most  hazardous  character.  It  was  neces- 
sary to  feel  every  foot  of  progress  with  the  lead,  and  the  succesare 
soundings,  which  gave  everywhere,  a  rockv  bottom,  showed  the  mojt 
aingular  and  sudden  variations  of  depth.  One  cast,  for  instance,  wooM 
give  ten  fathoms,  the  next,  no  bottom  with  nineteen,  and  the  next  again? 
seven  or  eight  fathoms.  On  every  hand  were  seen  rocky  islets,  rocb 
nearly  submerged,  or  reefs  and  breakers. 

Through  such  a  sea,  for  five  or  six  hours,  from  six  o'clock  till  nearly 
12  at  night,  the  Bibb  was  engaged  in  cautiously  seeking  out  for  he^ 
self  a  harbor  of  refuge  ;  and  just  about  at  the  moment  when  the  wb 
was  passing  his  lower  culmination,  though  a  bright  twilight  still  filled 
the  atmosphere,  she  dropped  her  anchor  in  the  inlet  wliicn  diWdes  Ao- 
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uavick  Island  from  the  main  land  of  Labrador.  This  was  the  point 
rbich  had  been  previously  assumed  to  be  fittest  for  the  purposes  of  the 
ipeditxon  ;  but  so  imperfect  and  even  erroneous  had  nU  the  charts  of 
he  coast  been  found  to  be,  that  even  the  existence  of  the  island  was  re- 
■rded  as  doubtfiil ;  and  the  identity  of  the  inlet  was  not  fully  recog- 
Bed  until  further  celestial  observation  and  some  hydrographic  ej.plora- 
ion  and  survey  had  established  it. 

During:  Saturday,  July  14,  a  location  was  fixed  on  for  the  encamp- 
ent,  and  some  progress  was  made  in  the  shore  arrangements.  The 
arbor,  once  entered,  proved  to  be  commodious  and  secure ;  and  it  was 
bond  practicable  to  moor  the  £ibb  so  near  to  the  land  as  to  enable  a 
lortion  of  the  party  to  sleep  on  board  of  her,  and  thus  to  avoid  some 
iff  the  discomforts  of  camp  life,  which,  in  a  region  so  bleak  and  dismal, 
■e  by  no  means  trifling.  Others,  including  the  meteorologists,  the 
■■gnetic  observers,  and  the  members  of  the  astronomical  corps  in 
&uge  of  the  transit  instrument,  were  compelled  to  make  a  larger  sac- 
nfice  of  their  ease.  What  that  amounted  to  may  be  appreciated,  when 
il  u  mentioned  that  several  of  the  tents  were  blown  down  almost 
■^mediately  after  their  erection ;  and  that  a  wind  as  disagreeable  for  its 
piercing  chilliness  as  for  its  force  prevailed  with  little  intermission  during 
die  entire  stay  of  the  expedition,  amounting  to  eleven  days.  The  tents 
vhen  reerccted,  were  secured,  or  anchored,  by  piling  rocks  upon  the 
■ai^n  of  the  canvass. 

Tlic  exact  latitude  of  the  observing  station  was  a  few  seconds  short 
off  59**  48';  the  longitude,  by  chronometer,  4^  10™  53»  west  from 
Greenwich. 

Hardly  had  the  landing  been  effected  when  there  commenced  a  storm 
of  wind  and  rain  which  rendered  any  attempt  to  use  the  transit  instru- 
■ent  impossible  for  two  or  three  days.  Even  up  to  the  Tuesday  night 
pnceding  the  eclipse,  the  clouds  had  been  so  persistent  as  almost  wholly 
lo  prevent  the  observation  of  the  stirs.  Ou  that  evening  the  sunset 
nemcd  to  hold  out  better  promise  for  the  coming  night  and  the  ensu- 
iDgday.  But  on  Wednesday  morning  the  prospect  for  the  day  was 
Bore  than  doubtful.  Fleecy  cumulus  clouds  made  their  appearance  in 
■ambers  constantly  increasing ;  and  at  the  moment  when  the  eclipse 
bogin,  the  sky  was  more  than  half  covered.  The  sun  was,  however,  to- 
buy  onobscnred  at  the  beginning  and  for  a  large  portion  of  the  time 
daring  the  progress  of  the  eclipse.  Clouds  were,  however,  continually 
drifting  over  it,  concealing  it  for  brief  intervals  entirely  from  view.  At 
a^t  very  close,  the  alternations  of  sun  and  shade  were  so  rapid,  that  it 
become  a  question  of  doubt  whether  the  final  contact  would  be  secured, 
sod  a  flatter  of  excitement  prevailed  throughout  the  observing  corps  : 
bat  the  last^four  or  five  seconds  presented  the  sun's  eastern  limb  entirely 
vnobscured  ;  and  the  desired  point  was  satisfactorily  gained. 

Just  previously  to  the  time  of  the  sun's  total  immersion,  a  thin  veil 
of  cloud  intervened  between  it  and  the  observers,  not  dense  enough  to 
iotercept  the  direct  rays  of  the  luminary,  but  too  dense  to  allow  the 
corona  sarroundini;  the  dark  moon  durin^;  total  obscuration  to  be  visi- 
Ue.  Lt.  Ashe  was  fortunate  enough,  however,  to  catch  one  point  of 
brightness  and  to  fix  its  position  in  this  corona ;  and  this  may  serve  a 
u&l  purpose  hereafter,  in  corroborating  observations  elsewhere  made. 
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under  more  favorable  circamstances,  in  regard  to  tbe  featnrcs  of  thk  | 
beautiful  and  rare  phenomenon.     The  bright  point  obaerved  by  Lt  Adia  ; 
was  white  and  noV  ruddy.     The  expedition  are  unhappily  unable  to  betf  j 
any  testimony  in  regard  to  the  roseate  clouds  which  have  been  so  ofteft 
seen  during  total  eclipses  upon  the  moon's  border.     This  has  bten  a  ! 
subject  of  great  regret,  the  more  so  because  the  corona  which  was  lost  | 
to  the  astronomical  party,  was  not  lost  to  such  of  the  ship^a  compuj  : 
as  remained  on  board  of  the  Bibb.     P>om  the  description  given  of  it  . 
by  these,  the  chief  of  the  corps  has  prepared  a  drawing,  in  which  there  ; 
appear  four  principal  radiant  beams  extending  outward  beyond  the  gen-  l 
eral  limit  of  the  coronal  luminosity,  in  positions  sufficiently  well  fixed 
to  admit  of  comparison  with  observations  made  elsewhere.     But  as  thii 
class  of  observers  were  not  furnished  with  instruments,  they  gave  no 
testimony  as  to  the  positions,  or  even  as  to  the  presence  of  rosy  doodii   : 

The  whole  astronomical  corps  observed  the  breaking  up  of  the  hit 
line  of  solar  light  lingering  before  total  obscuration,  into  the  fragmenti 
commonly  called  "  Baily's  Beads,"  from  Francis  Baily,  President  of  tbe   : 
Royal  Astronomical  Society,  by  whom  they  were  described  in  the  Mem.  , 
Astr.  Soc.  for  1837,  as  observed  by  him  in  the  annular  eclipse  of  183d. 
These  fragments  were  very  evanescent-,  and  were  not  preceded  by  thoia   ■ 
longer  dark  filaments  or  ligaments  noticed  by  Mr.  Bajly  on  the  same 
occasion,  and  more  or  less  perfectly  by  others  since.     At  the  emergence 
of  tbe  sun,  the  beads  were  not  noticed,  owing  probably  to  the  veil  of 
clouds.     Only  two  of  the  observers  attempted,  in  fetct,  to  fix  the  exact 
second  of  emergence. 

The  darkness  which  prevailed  during  total  obscuration  was  not  as  re- 
markable as  had  been  anticipated  by  most  of  the  observers.  The  pres- 
ent writer,  for  instance,  found  no  difficulty  in  making  pencil  notes  at 
this  time,  or  in  reading  lines  written  in  pencil  in  other  parts  of  his  note 
book.  It  was  not  necessary  to  bring  the  book  nearer  to  the  eye  than 
usual. 

The  pallor  or  ghastly  appearance  which  has  been  remarked  at  such 
moments  in  the  human  countenance  bv  former  observers,  did  not  strike 
the  members  of  this  party,  though  it  was  looked  for. 

There  was  something  indeed  about  the  character  of  the  gloom  which 
was  unusual  and  impressive,  but  it  scarcely  effected  the  tints  of  objects 
or  rendered  the  fiice  of  nature  very  diflferent  from  what  it  appears  during 
early  twilight.  Clouds  covered  at  the  time  almost  nine-tenths  of  the 
heavens ;  and  in  the  intervals  of  the  clouds  the  blue  of  the  sky  was  in- 
tensely deep  and  dark.  On  one  side  only  was  the  horizon  unobscured. 
This  was  on  the  north  where  the  harbor  opened  out  to  the  sea ;  and  in 
this  direction  a  beautiful  rose  and  orange  flush  presented  itself. 

It  would  be  easy  to  extend  this  notice  to  much  larger  dimensions,  if 
space  in  the  present  number  of  the  Journal  was  available. 

The  instruments  employed  in  the  astronomical  observations,  were  a 
thirty-inch  transit  by  Fitz,  a  fifty-one  inch  Fraunhofer  achromatic  be- 
longing to  Princeton  College,  a  forty-two  inch  by  the  same  maker  be- 
longing to  Columbia  College,  one  of  similar  dimensions  belonging  to 
Lt.  Ashe,  a  thirty-inch  equatorial  belonging  to  the  Naval  Academy  at 
Annapolis,  a  three  foot  alt  and  azimuth,  belonging  to  the  College  of 
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nth  Carolina,  and  a  mammotb  coniet-»cekcr,  of  7^  inches  aperture, 

Kta.     An  eonatorial  belonging  to  Mr.  Rutherford  of  New  York  city, 

{enUeman  well  known  for  bis  disinterested  zeal  and  efficient  labors  in 

B  cause  of  astronomical  advancement,  served  the  photographers  of  the 

pedition  to  fix  from  timo  to  time  the  successive  phases  of  the  eclipse. 

lother  comet-seeker  was  fitted  up  for  the  purpose  of  furnishing  an  image 

the  sun  upon  a  white  ground  in  a  darkened  chamber. 

Fifteen  auroras  were  observed  during  the  absence  of  the  expedition. 

nearly  every  instance  a  corona  was  repeatedly  fonned,  though  many 

the  auroral  clonds  were  exceedingly  filmy  and  thin. 

AtmoBpheric  electricity  was  almost  or  absolutely  nil  during  the  en- 

e  stay  of  the  expedition  at  the  observing  station.     The  passing  of  the 

adow  seemed  to  produce  no  change  in  this  respect. 

Hie  diurnal  magnetic  variation  was  very  large,  varying  from  two  to 

B  d^rees.     During  the  eclipse  the  needle  was  more  quiet  than  before 

after.     The  surface  temperature  of  the  sea  was  very  low  from  the 

nits  of  BeUe  Isle  northward.     It  was  frequently  down  to  38®  or  39®. 

It  the  lowest  surface  temperature  at  any  time  observed,  was  in  the 

raita  themselves,  on  the  return  passage ;    when   the  thermometer 

irked,  in  the  surface  water,  32®. 

In  the  harbor  at  the  obser\'ing  station,  ice  fonned  in  the  shoals  near 
e  heach  on  the  13th  of  July.  On  Sunday,  July  22,  there  occurred  a 
>nn  of  snow  and  sleet,  which  covered  the  deck  of  the  steamer,  and 
"appcd  the  whole  surrounding  country  so  far  as  visible,  in  a  mantle  of 
lite.  On  the  return  passage,  this  snow  was  observed  still  enveloping 
e  mountains  far  down  the  coast. 

Scarcely  any  quarter  of  the  world  presents,  perhaps,  more  difficult  or 
ngerons  navigation  than  the  coast  of  Labrador.  The  islands,  islets, 
bmerged  rocks  and  reefs  are  absolutely  innumerable,  and  icebergs 
arm  where  these  more  fixed  dangers  are  wanting.  The  month  of 
ly  was  pronounced  by  the  hardy  mariners  engaged  in  the  Labrador 
heries,  to  have  been  one  of  the  most  tempestuous  ever  known  in  those 
IS,  and  most  prolific  of  disaster  to  their  fishing  vessels.  It  will  there- 
•e  occasion  no  surprise  to  state  that  the  Bibb  has  been  repeatedly  in 
sitions  of  hazard,  requiring  all  the  resources  of  her  officers  to  meet 
Dcessfully.  The  members  of  the  corps  cannot  but  feel  tliat  the  hand 
a  protecting  Providence  has  been  more  than  once  distinctly  visible 
preserving  them  amid  dangers,  and  delivering  them  from  situations, 
which  they  can  hardly  look  back  with  tranquillity.  f.  a.  p.  b. 

2.  Extract  of  a  letter  from  the  Superintendent  of  the  Coast  Survey  to 
f  Sditors  in  relation  to  observations  made  on  the  Western  coast  of  the 
hiied  States  J  for  the  Coast  Survey,  by  Lieut.  J.  M.  Gilliss,  U.  S.  N. — 
rat  Gilliss  arrived  at  the  station  selected  by  him  for  observing  the 
lipse,  and  which  is  near  Steilacoom,  Washington  Territory,  on  the  9th 
July.  Here  he  encamped  and  made  his  preparations  for  observ'ations 
time,  latitude,  etc  These  are  not  yet  definitely  worked  up  and  hence 
lo  not  give  the  position  of  the  station  or  the  times  of  the  different  phe- 
mena  in  detail  at  present  The  following  particulars  from  Lieut 
liias's  report  will  be  found  of  interest  in  anticipation  of  the  time  and 
igitude  results : 
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*'  For  the  first  time  after  our  arrival  at  the  station,  the  sun  rose  dear  on  . 
the  inorniDg  of  the  17th,  nor  was  there  at  any  time  during  that  daj  i 
more  than  two-tenths  of  the  sky  obscured  by  clouds.  Yet,  although  the  |' 
evening  was  absolutely  cloudless,  and  the  stars  were  shining  with  remaik*  f 
able  lustre  after  midnight,  so  fickle  had  been  the  climate  during  the  pre-  ^< 
ceding  three  weeks,  that  when  we  closed  the  tent,  three  hours  before  the  ; 
eclipse  would  begin,  I  had  no  confidence  that  the  next  morning  would  be  j: 
favorable  for  observation. 

By  3^  A.  M.  we  were  up  and  had  removed  the  meteorological  instm-  } 
ments  from  camp  to  the  knoll.  At  that  time  it  was  sufiiciently  light  to  ^ 
write  without  artificial  aid.  Mt.  Kainier  was  distinctly  visible  and  sharp-  . 
ly  cut  against  the  southeastern  sky.  Beyond  it  and  towards  the  pcnnt  . 
at  which  the  sun  would  rise,  there  was  a  stratum  of  vapor  whose  upper  - 
line  was  slightly  inclined  from  mid  height  of  Kainier  towards  the  north-  . 
em  horizon.  At  that  time  the  barometer  stood  at  29*698 ;  att  thermom- 
eter 44®'5,  the  temp,  of  the  air  45°%  and  there  was  only  a  very  slight  air 
from  the  southward.  At  (0**  lY"™,  sid.  chron.)  the  mist  striae  became  dense  ; 
to  the  N.  and  E.,  and  were  more  evidently  in  rays  diverging  from  the  point 
of  sunrise  to  an  elevation  of  some  25^.  The  air  was  so  cool  and  so  IcNided 
with  moisture  that  although  the  telescope  had  been  out  all  night  tlie  ob- 
ject glasses  were  densely  covered  with  dew  immediately  afUr  the  caps 
wore  removed.  By  (0^  30™)  a  part  of  the  vapor  in  the  N.  and  K  had 
condensed  into  little  cumuli  beyond  the  Cascade  range  each  more  light 
and  feathery  with  distance  from  diverging  point,  though  none  of  this  se- 
ries extended  as  far  as  Mt.  Rainier,  and  it  was  only  towards  the  north 
that  a  dense  volume  of  vapor  could  be  seen  coming  in  towanis  the  lower 
lands  bordering  on  Puget's  Sound.  Two  minutes  later  and  the  edges  of 
the  little  flocculi  were  tipped  with  pink  and  golden  hues  increasing  in 
brilliancy  of  color  as  the  sun  approached  the  horizon. 

The  eclipse  hud  far  advanced  when  the  first  cusp  appeared  above  the 
horizon  at  (0*»  39™  38").  It  was  seen  through  a  red  screen  glass  and  was 
sharp  and  without  tremor.  Indeed  the  atmosphere  was  so  still  that  the 
rise  of  the  second  cusp  over  the  distant  ground  lino  at  (0^  40™  58»)  was 
observed  almost  with  the  precision  of  a  transit  of  a  limb  over  tlie  wires 
of  a  telescope.  But  it  was  at  once  perceived  that  there  was  great  dis- 
turbance of  the  luue,  the  lower  half  being  flattened  by  the  unequal  re- 
fraction. 

At  this  time  I  was  again  obliged  to  wipe  the  heavy  drops  of  dew 
from  the  object  glass  of  the  telescope,  and  whilst  so  doing  my  attention 
was  directed  to  the  vapor  near  us.  The  whole  northeastern  portion  of 
the  prairie  had  apparently  been  converted  into  a  placid  lake  with  here 
and  there  a  knoll  projecting  through  and  forming  a  minature  isle,  the 
illusion  being  enhanced  by  rapidly  diminishing  intensity  of  the  light* 
At  (O'^  54™)  distant  objects  could  not  bo  recognized  more  distinctly  ttan 
during  midsummer  twilight  at  8^  r.  m. 

At  (0^  55™)  the  soutliern  cusp  had  become  rounded  oflf  and  rugged  as 
though  the  moon's  edge  was  serrated.  But  had  such  been  the  case  this  por- 
tion of  the  lune  would  have  broken  into  beads  of  light  before  the  total 
obscuration  took  place,  and  that  did  not  occur,  tlie  moon's  disc  equally 
and  uniformly  interposing  between  us  and  the  sun  until  the  last  glimmer 
of  light  disappeared. 
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I  had  turned  off  the  red  screen  half  a  minute  before  and  was  surprised 
to  behold  quite  distinctly  the  following  segment  of  the  lunar  sphere. 
Die  periphery  of  this  segment  was  more  than  100°.  Its  color  was  uni- 
brmly  shaded  from  an  intense  black  at  the  centre  of  the  lunar  disc  to  a 
my  dark  grayish  purple  near  the  limb  of  the  sun.  It  was  still  traceable 
during  twenty  seconds  after  the  last  glimmer  of  sunlight. 

At  the  moment  of  totality  beads  of  golden  and  ruby-colored  light 
flashed  almost  entirely  around  the  mnon  not  constant  even  for  a  second 
■t  one  point  but  fitfully  flashing  as  reflection  from  rippled  water,  and  as 
mutable  in  the  respective  places  of  the  colors.  This  bead-thread  could 
not  have  extended  more  than  ten  seconds  beyond  the  lunar  disc.  It 
broke  up  suddenly  at  (1^  16°^  21".2  sid.  chron.)  and  then  for  the  first 
time  protuberances  were  noted  beyond  the  following  limb  of  the  moon. 
The  position  of  its  largest  one  was  75°  or  78°  W.,  and  in  the  form 
cf  a  flattened  cone  or  pyramid  of  cumulus  cloud  about  one  minute 
in  height  and  when  first  observed  perhaps  two  minutes  broad  at  base. 
Hie  cloud  was  not  a  uniform  mass  but  ai>parcntly  an  aggregation  of 
mall  ones,  and  its  general  tint  was  a  rosy  pink  with  occ«isional  spots 
and  edges  of  yellowish  white  light  as  though  sunlight  shone  obliquely 
through  them.  Except  in  Uie  pink  color  it  greatly  resembled  the  pro- 
tuberance noted  duiing  the  total  eclipse  of  the  sun  observed  at  Olmos, 
8epL  7th,  1858.  As  the  moon  advanced  this  pr6tuberance  was  probably 
broader  at  the  base  and  brighter  at  the  summit  while  its  apparent  eleva- 
tkm  remained  the  same.  This  was  an  extremely  beautiful  sight,  and  I 
watched  it  closely,  giving  nearly  all  my  attention  to  it  during  15",  yet  at 
the  same  time  I  was  able  to  perceive  a  lesser  one  of  a  more  flattened  ap- 
pearance distant  10°  or  15°  towards  the  west,  and  several  others  yet 
smaller  and  one  long  one  of  a  much  darker  color  at  different  }K)ints  of 
the  disc  Intently  occupied  with  the  great  protuberance,  the  corona  had 
not  been  recognized  up  to  this  instant  (0*>  58™  10«),  interest  in  tlie  former 
causing  me  also  to  drop  the  beat  of  the  chronometer. 

It  was  then  so  dark  that  I  found  it  impossible  to  recognize  the  second's 
dial  of  the  chronometer  (tlio  gold  one)  and  Mr.  James  Gilliss  was  called 
to  bring  his  lantern  and  read  the  time  at  which  I  should  indicate  the  sec- 
ond internal  contact  of  tlie  limbs.  Raising  my  face  from  the  box  on 
which  the  time  keeper  stood  to  the  telescope  a  most  extraordinary  scene 
was  apparent !  Over  the  moon^s  black  disc  colors  of  the  spectrum 
flashed  in  intersecting  circles  of  equal  diameter  with  that  body,  and  each 
apparently  revolving  towards  the  lunar  centre.  The  moving  colors  were 
act  visible  beyond  the  moon,  but  a  halo  of  virgin  white  light  encircled  it, 
which  was  quite  uniformly  traceable  more  than  a  semi-diameter  beyond 
the  black  outline.  This  corona  was  composed  of  radial  beams  or  stream- 
ers, having  slightly  darker  or  fainter  interstices  rather  than  a  disc  of  reg- 
ularly diminishing  or  sufiusing  light ;  but  the  gorgeous  appearance  of 
the  spectrum  circles  with  their  incessantly  changing  bands  of  crimson, 
riolet,  yellow,  and  ffreen,  thoroughly  startled  mo  from  the  equanimity 
with  which  the  preceding  phenomena  had  been  ol>served.  Nor  were  these 
eolors  physiological  results  from  a  change  of  position  of  the  body, or  of 
preoedmg  strain  of  sight  in  efibrts  to  recognize  the  division  of  the  sec- 
ond's dial,  in  darkness,  and  subsequent  direction  of  the  eye  towards  the 
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sunlight,  for  they  continued  yisible  with  the  telescope  at  least  10*  longer,  t 
As  near  as  it  was  posible  to  estimate,  the  breadth  of  each  spectrum  mrob  i 
was  about  two  minutes.  The  green  colors  were  not  darker  than  the  tint 
usually  called  pea  green,  and  were  on  the  edges  farthest  from  their  r^ 
spective  centres,  but  neither  of  the  lines  seem^  to  retain  a  definite  pon- 
tion,  and  I  was  irresistibly  drawn  to  their  contemplation  to  the  negleet 
of  all  the  changes  that  might  have  been  taking  place  in  the  pIOtabe^ 
ance  and  corona. 

They  vanished  with  the  first  appearance  of  sunlight  beyond  the  wett» 
em  limb  of  the  moon,  their  sudden  obliteration  causing  me  to  utter  ■■ 
exclamation  which  was  regarded  as  the  signal  for  noting  the  time,  a 
datum  whose  importance  had  been  wholly  forgotten  in  the  fascinatkm 
thus  caused.  I  cannot  liken  them  to  anything  so  nearly  as  to  the  image 
seen  in  the  kaleidoscope."* 

3.  Observations  made  during  the  Total  Eclipse  of  IBth  July,  I860, 
on  the  summit  of  Mount  Saint-Michel^  in  the  Desert  of  Palmas^  Spain; 
by  A.  Secciii,  S.  J.  Communicated  to  the  French  Academy  of  Scienceti 
( Comples  Bend,,  li,  p.  156,  July  30,  1860.) — The  place  where  I  observed 
the  eclipse  was  on  the  top  of  Mount  Saint-Michel,  in  the  desert  of  -| 
Palmas,  at  the  same  point  chosen  by  Biot  and  Arago  for  their  triangola- 
tion  operations,  and  at  a  height  of  725  metres  (=2378  ft.)  above  the  seaj 
commanding  a  very  wide  horizon.  The  weather  was  magnificent  duriitf 
the  whole  time  of  obscuration,  notwithstanding  we  were  tormented  witt 
a  cruel  anxiety  up  to  a  few  moments  of  the  time  by  parasitic  clouds  form- 
ing continually  on  the  mountain  and  dissolving  only  when  at  some  dis- 
tance. But  they  happily  disappeared  just  before  the  critical  momenti 
and  the  sky  was  fine  till  evening. 

I  was  accompanied  by  M.  de  Aguilar,  director  of  the  Madrid  Observ- 
atory, and  by  Mr.  Cepeda,  lawyer  from  Valencia,  a  distinguished  ama- 
teur. 

The  instruments  were  a  Frannhofer  telescope  of  78  mm.  aperture 
(about  3*04  inches)  and  1"»*20  (=47J  in.)  focal  length,  with  powers  of 
60,  90,  and  130  diameters.  The  two  first  powers  gave  the  entire  disc  of 
the  sun,  and  the  three  oculars  being  mounted  on  a  slide  could  be  changed 
with  the  greatest  rapidity.  The  micrometer  carried  a  system  of  six  spider 
lines,  with  spaces  of  6'  (invisible  in  the  dark),  and  of  four  very  fine  pla- 
tinum wires  so  disposed  that  there  was  a  space  just  equal  to  one  lunar 
diameter  between  the  outer  wires — the  two  intermediate  wires  were 
slifflitlv  inclined,  subtendinc:  1'  30"  at  the  narrower,  and  2'  30"  at  the 
larger  angle ;  an  arrangement  designed  to  aid  in  obtaining  a  more  exact 
estimate  of  the  protuberances.  The  whole  micrometer  revolved  on  a 
transom,  with  a  plate  on  which  was  a  graduated  circle  and  a  sheet  of 
white  drawing  paper  upon  which  the  angular  position  was  marked  by 
touching  a  pencil,  carried  by  the  fixed  transom — thus  reserving  the 
reading  until  the  observations  were  concluded.  This  instrument  was 
mounted  cquatorially,  was  very  stable,  and  had  been  adjusted  the  day 
before. 

*  Up  to  this  date,  Sept.  7tb,  the  party  sent  to  the  Cumberland  House,  Britkh 
Columbia,  have  not  been  beard  from. — Eds. 
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Some  minateB  before  the  coiuincuceiDcnt  of  obscnations  I  verified 
the  position  of  the  telescope  and  the  comnicnccmeiit  was  marked  by  a 
Morse  telegraph,  kindly  procured  from  Madrid  by  M.  Agiiilar,  provided 
vith  a  pendulam  which .  marked  the  seconds.  A  simple  mechanism 
marked  the  instant  of  obser\'ation.  Some  minutes  after  the  comnience- 
inent  I  sought  for  the  disc  of  the  moon  outside  of  the  sun  but  could 
not  make  it  out.  At  2^  19'°  I  succeeded  in  seeing  very  clearly  through 
ID  arc  of  about  10°  or  more,  but  some  time  after  the  moon  disappeared, 
md  after  that  it  could  be  observed  only  for  an  instant.  Is  this  due  to 
the  inequality  of  the  portions  of  the  solar  corona,  upon  which  the  disc 
of  the  moou  is  projected  ?  I  ob8er\'ed  with  certainty  that  not  only  the 
edge  of  the  solar  crescent  was  more  sharply  delincd  upon  the  side  of 
the  concave  phase,  than  upon  its  own  proper  border,  but  also  that  the 
field  of  the  telescope  was  much  more  clear  upon  this  side  than  upon 
that  of  the  moon,  and  the  same  could  be  seen  in  projecting  the  solar 
image  on  white  paper. 

The  cusps  remained  throughout  very  distinct,  and  the  solar  spots  were 
SDCCcssivcly  eclipsed  without  any  distortion  as  viewed  with  a  magnifying 
power  of  90.  The  lunar  mountains  were  well  outlined  upon  the  solar 
ground,  and  indented  the  iimer  border  of  the  limb.  After  the  centre 
of  the  sun  was  hidden  (and  even  a  little  more)  the  light  of  the  horizon 
diminished  suddenly  in  a  decided  and  unexpected  manner.  Surround- 
ing objects  did  not  however  noticably  change  color.  As  the  eclipse 
was  becoming  nearly  total,  I  took  away  all  the  fixed  colored  glasses, 
and  followed  tlie  sun  with  a  glass  held  in  the  hand.  This  was  an  excel- 
lent glass  of  neutral  tint  made  by  Lercbours,  a  graduated  light,  the 
lighter  shade  being  veiy  delicate.  The  slender  crescent  is  now  breaking 
into  many  parts  near  the  cusps  which  still  remain  very  distinct,  and  the 
corona  begins  to  show  itself  even  with  the  dark  glass.  The  sun  reduced 
to  a  simple  thread  disappeared  without  forming  (orains  des  chapelet) 
Baily^s  Beads.  Quickly  taking  away  the  colored  glass  1  was  surprised 
to  see  the  sun  yet  white  and  its  light  so  strong  that  it  hurt  my  eyes, 
but  its  splendor  visibly  diminishing  and  changing  to  a  purple  light, 
whicli  at  once  appeared  to  terminate  in  an  infinity  of  purple  points, 
which  were  as  soon  hidden,  and  then  two  great  red  protuberances  ap- 
peared near  the  point  of  oecultation.  One  of  these  was  at  least  2'  30" 
m  height,  and  as  large  at  the  base  as  2' ;  it  was  conical  in  form,  slightly 
tapering,  curved  at  the  top.  The  other  was  about  half  the  height  of 
the  preceding,  extending  over  a  considerable  arc,  at  least  5°  upon  the 
solar  border.  Its  top  was  formed  like  very  minute  saw  teeth,  parallel 
to  the  border  of  the  moon.  I  looked  as  soon  as  possible  at  the  opposed 
marmn  of  the  sun,  but  nothing  appeared.  Keturuing  to  the  first  mar- 
gin 1  saw  that  tlie  protuberances  were  rapidly  hid.  During  the  whole 
time  the  corona  was  magnificent  but  most  brilliant  on  the  side  on  which 
the  eclipse  began.  Its  light  was  all  around  uniform  and  without  inter- 
ruption, of  a  beautiful  silver  white,  shading  off  gradually  from  the  mar- 
gin of  the  moon  to  the  distance  of  about  the  lunar  radius  or  less.  At 
this  distance  there  began  to  be  many  interniptions ;  large  sheafs  of 
light  appeared,  those  of  the  upper  part  were  the  largest,  and  extended 
out  to  a  distance  equal  to  a  diameter  and  a  quarter  of  tlie  moon.     On 
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the  lower  part  I  saw  only  one  of  these  long  sheafs.  Wifli  Arago^s  p 
lariscopc,  already  directed  very  near  the  sun,  I  ascertained  that  the  tw 
images  were  not  of  equal  brilliancy,  and  that  the  corona  in  one  wi 
lengthened  in  one  direction,  and  in  the  other  in  a  direction  perpeodki 
lar  to  the  first,  but  I  could  only  give  some  seconds  to  their  ezamina&i 

Returning  to  the  telescope,  I  regarded  for  an  instant  the  impodn 
scene  which  was  then  displayed  in  all  its  majesty.  The  moon  perfect! 
black  showed  itself  with  all  the  glory  of  its  rays,  which  appeare 
lengthened  below  and  to  extend  out  to  the  distance  of  two  solar  dim 
ctcrs.  The  heavens  were  of  a  light  ash  color,  but  not  of  threateniik 
aspect  Near  objects  were  plunged  into  feeble  twilight  contrasting  wit; 
distant  objects  not  yet  in  shadow.  All  this  unique  scene  remains  pK 
foundly  engraven  on  my  mind;  the  solemnity  of  the  spectacle  appeare 
forcibly  to  impress  the  assistants,  who,  though  numerous,  all  remnne 
in  perfect  silence.  Not  to  lose  these  precious  moments  I  retamed  in 
mediately  to  the  telescope.  The  aspect  of  the  sun  was  much  changed 
Tlio  two  great  protuberances  of  which  I  have  spoken  had  already  dii 
appeared,  and  a  great  number  of  others  appeared  from  on  all  sides  o 
the  sun  (this  moment  corresponding  to  the  middle  of  the  total  obeeni 
tion),  I  was  for  an  instant  embarrassed  to  decide  which  to  select  fa 
measurement  of  their  angle  of  position ;  for  it  was  oseleaa  to  meunn 
the  size,  which  changed  while  looking  at  it.  With  the  mechanism  o 
the  micrometer  in  a  few  seconds  I  determined  six — although  I  coantei 
at  least  ten — there  was  hardly  any  part  of  the  surface  of  the  disc  wher 
there  was  not  a  point,  they  seemed  regularly  distributed.  These  ip 
the  angles  taken  m  reckoning  from  east  to  northwest.  South :  89^ 
75-0°,  116-0°,  173-0°,  211-3°,  310-0°. 

A  greater  brilliancy  of  the  corona  on  one  side  announced  that  tb 
sun  was  emerging,  then  in  directing  my  attention  to  this  side  I  was  u 
tonishcd  to  see  a  very  large  number  of  very  small  protuberances^ »» 
above  all  of  them  a  red  cloud  entirely  detached  which  was  sospendei 
and  separate  irom  the  rest  and  from  the  lunar  margin  by  a  mtA» 
white  space.  Its  figure  was  elongated,  about  30"  of  length  to  8"  c 
width,  and  its  form  somewhat  tortuous  and  sharp  at  the  extremities  ( 
called  to  my  companions  to  witness  this).  This  cloud  was  not  alone 
I  had  the  conviction  that  it  was  accompanied  with  many  others  whid 
rested  at  nearly  the  same  level  as  a  series  of  cirrus.  Their  color  wi 
that  of  the  protuberances,  only  a  little  more  distinct. 

During  all  this  the  number  of  protuberances  increased  greatly  vpoi 
this  side  and  soon  assumed  a  continuous  arc  formed  like  a  saw,  whid 
extended  at  least  to  60°  of  the  circumference,  and  which  gradnall; 
lengthened  while  its  central  part  increased  in  width  and  brillianex 
The  purple  color  mingled  with  the  white  in  gradual  transition  until  ti»' 
white  became  so  strong  that  the  eye  could  not  sustain  it ;  the  protnber 
anccs  then  disappeared. 

The  sun  then  began  to  shine  in  the  heavens  like  a  point  of  true  eke 
trie  light,  and  made  a  singular  contrast  with  the  corona  still  remaining 
and  which  (by  hiding  with  my  hand  the  bright  part)  I  could  see  for  4< 
seconds  longer.  That  which  most  struck  me  in  the  circumstances,  ir» 
the  immense  quantity  of  red  protuberances  and  their  distribution;  ^ 
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^  coold  abfiolatelj  say  tlicy  enveloped  the  sun.  Those  commonly 
^  tte  only  the  sommit  of  the  most  elevated,  and  without  doubt 
'v  in  certain  favorable  circumstances  that  we  can  see  the  sun 
'.QOirned  by  them.  This  corona  of  light  prevented  accurate 
bois  of  time,  and  it  would  give  a  dififerent  solar  diameter  accord- 
^  depth  of  shade  of  glass  employed. 

Bie  of  total  obscuration  was  found  by  M.  Cayetano  de  Aguilar 
il*9  but  it  passed  like  a  moment  and  seemed  to  us,  at  the 
more  than  two  minutes. 

nct*ioDs  upon  the  nature  of  that  which  I  saw  are  that  the 
I  'wr^re  real  and  that  I  truly  saw  the  flames  in  the  solar  atmos- 
^londs  suspended  in  these  flames ;  it  would  be  impossible  to 
rtiiing  else,  as  for  example,  that  it  might  be  some  phenomena 
>xx    or  refraction. 

.graduation  and  distinct  mingling  of  the  peach  blossom  col- 
^'C^h  the  white  photosphere  was  of  a  character  so  distinct  that 

^>e  mistaken  by  any  phenomena  of  interference,  of  refraction. 
On  whatever.  I  do  not  doubt  that  it  really  appertains  to 
\  ^e  structure  of  these  suspended  clouds  tends  to  strengthen 
oyl  As  regards  the  part  of  the  corona  more  remote  and 
>i:iDdIes  of  rays,  the  thing  does  not  appear  to  me  so  certain : 
'<:>o  much  the  aspect  of  those  seen  uirough  the  clouds  at 
^^  it  is  important  to  distinguish  from  these  the  true  corona 
^  continued  much  beyond  the  protuberances. 
^Ci^  however,  who  made  his  observations  with  an  excellent 
^^"vrng  a  large  field,  assures  me  that  he  saw  a  bundle  of  rays, 

V>ranched  like  the  horns  of  a  stag,  at  the  upper  part 
^    observations  have  been  confirmed  by  photography, 
^^^t^or,  M.  Antonio  de  Aguilar,  had  brought,  for  making  the 
^^^rapha,  the  large  telescope  of  Cauchoix,  mounted  upon  a 

>ron  foot,  furnished  with  clock-work.  Besides  numerous 
^e  entire  sun,  he  took  14  impressions  on  a  larger  scale,  and  5 
^teI  size  of  the  focal  image,  23  millimeters  in  diameter,  and 
pi'^aeot  all  the  phases  of  the  phenomena.  The  examination 
Photographs  will  be  made  under  more  favorable  circumstances 
per  instruments.  At  present,  1  will  only  say  that  the  times  of 
ft  varied  from  from  3*  to  30^,  that  all  the  images  are  solarized  in 
prances,  but  the  corona  has  an  intensity  differing  according 
iine.  There  was  not  the  same  intensity  throughout  but  the 
'id  parts  do  not  correspond  to  the  protuberances, 
wtice  also  a  greater  intensity  in  the  chain  of  protuberances  to- 
^  fiiBt  and  tbe  last  instant  of  total  occultation.     The  force  of  the 

the  protuberances  is  such  that  one  impression  is  become  triple 
KHnentary  jar  of  the  telescope.  In  this  delicate  operation  M. 
^  Professor  of  Chemistry  in  the  University  of  Valcntia,  was 
I  with  all  photographic  operations,  and  my  compeer,  P.  Vinader, 
«Ke  of  the  regulation  of  the  telescope.  This  communication 
W  become  so  long  that  I  omit  ordinary  observations,  and  will 
r  that  the  light  was  strong  enough  to  enable  one  to  distinguish 
tyects,  and  to  read  without  difiiculty  ordinary  books,  and  without 
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seeking  I  saw  Japiter,  Venus,  and  some  other  luminaries.  A  portion  of 
this  light  may  have  proceeded  from  the  reflection  of  a  thunder  cloud}  a 
short  distance  from  and  feebly  lighted  by  the  sun. 

I  give  the  result  of  the  observations  made  with  the  therm omaltiplier 
of  Melloni  by  M.  Botella,  inspector  of  mines.  In  general  the  progreffi 
was  very  regular,  as  the  figures  show  : 

Commencement,  1^*      67™-        Galvanometer,        80*0 

18-8 
155 
11*5 

to 

1-5 
Totality,  8        10  "00 

Emergence  of  the  sun,  3        12  "  0*5 

1-0 

120 

160 

17-5 

End,  4        80  "  200 

A  very  sensitive  declinometer  of  Jones,  observed  hourly  by  M.  Mavo, 
engineer,  showed  no  disturbance.  Professor  Barreda  observed  the  aolar 
spectrum  at  my  request,  and  will  give  his  report  thereon  in  a  spedil 
memoir. 

4.  On  the  polarization  of  the  light  of  the  corona^  and  of  the  red  proiU' 
heranccSf  in  total  solar  eclipses. — M.  Prazmowski  observed  at  Bririesca 
in  Spain,  with  special  reference  to  these  subjects^  the  total  eclipse  of 
July  18th.  His  observations  seem  to  jastify  the  following  concluuons,  viz. 

(1.)  The  light  of  the  red  protuberances  is  not  polarized.  In  this  re- 
spect they  resemble  clouds  in  our  atmosphere.  May  we  hence  conclode 
that  these  arc  solar  clouds,  composed  of  particles,  not  gaseous,  bnt  liquid 
or  even  solid  ?  The  high  temperature  of  the  sun  leads  us  to  infer  that 
these  clouds  are  constituted  of  very  refractory  matter. 

(2.)  The  polarization  of  the  corona  proves  that  its  light  emanated 
from  the  sun  and  was  reflected.  The  bright,  very  decided,  polarization, 
proves  also  that  the  gaseous  particles  from  which  it  was  reflected  send 
the  light  to  us  reflected  nearly  at  the  maximum  angle  of  polarizatioD. 
For  a  gas  this  angle  is  46°  ;  but  in  order  to  reflect  light  at  this  ai^e 
it  must  be  near  the  sun.  A  solar  atmosphere  seems  to  furnish  the  n»- 
cessary  conditions. — Comptes  Rendiis,  Aodt  6,  1860. 

6.  Bailtfs  Beads, — Mr.  Lespiault,  who  watched  especially  for  this 
phenomenon,  says — (Compt.  Rend.,  li,  221) — some  seconds  before  the 
first  interior  contact,  the  margin  formed  by  the  arc  of  the  moon  ap- 
peared irregular  and  trembling,  but  I  did  not  see  either  the  "  Btttlf- 
Beads  "  or  "  comb-teeth^ 

6.  Third  Comet  of  1860. — A  brilliant  comet,  with  a  tail  several  degrees 
long,  was  seen  by  many  persons  in  different  parts  of  our  countrv,  on  the 
evening  of  June  21st  and  22d,  1860.  It  was  seen  on  the  evening  of 
June  20th,  by  Prof.  Caswell  of  Providence,  then  on  tho  deck  of  the  sUsm- 
ship  Arabia.  The  first  public  notice  of  the  comet  appears  to  have  been 
made  by  Mr.  C.  W.  Tuttle,  assistant  in  the  Harvard  College  Observatorr. 
The  comet  continued  vissible  to  the  naked  eye  about  two  weeks. 
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The  followiDg  parabolic  elements  of  its  orbit  were  conipulcd  l>y  Mr. 
Tattle,  from  obeervations  at  Cambridge,  Mass.,  of  21st,  24th  and  27tli 
of  June. 

Perihelion  passage,  1860,  Jiiuc  16.06730. 

Long,  of  perihelion,     -         -         -     161*  34'  66"  )  Mean  c([X. 

"      "   asc.  node,      -         -         -       84   41    20    J      Jan.O. 
Inclination,         -        -        -        -       79    18    11 
Log.  of  perihelion  distance,  -        0.46687 

Motion, direct, 

Gould's  Aatron.  Jour.^  Ko,  136. 

7.  The  Meteor  of  July  20/A,  1860. — This  remarkable  meteor  was  vis- 

I     iUe  orer  a  portion  of  the  earth's  surface  at  least  a  thousand  miles  in 

[    length  (from  N.  N.  W.  to  S.  S.  K)  by  seven  or  eight  hundred  in  width  ; 

L    or  from  Lake  Michigan  to  the  Gulf  Stream  and  from  Maine  to  Virginia. 

The  newspapers  have  contained  many  notices  of  its  appearance  as  seen 

It  various  places  within  these  limits,  but  most  of  these  accounts  are  too 

Tigne  to  be  of  any  scientific  value.     We  are  not  yet  in  possession  of  a 

nmcient  number  of  good  observations  for  a  final  discussion  of  the  }>lie- 

Bomena  presented,  and  can  only  at  this  time  notice  briefly  a  few  of  the 

belt  that  have  come  to  hand,  and  state  some  approximate  results  devivod 

'  torn  them  respecting  the  height  of  the  meteor  above  the  earth,  the  di- 

isetion  of  its  path,  &c. 

At  New  Haven,  it  was  seen,  during  a  portion  of  its  flight,  by  several 
members  of  the  Scientific  Faculty  of  the  College  at  the  house  of  Prof.  J. 
A.  Porter,  and  pains  were  at  once  taken  to  fix  its  apparent  path  by  refer- 
to  parts  of  the  building,  tree-tops,  stars,  <S:c.,  near  which  it  had  been 
,  and  also  tc  determine  its  time  of  flighty  by  noting  the  time  re- 
paired to  repeat  the  various  acts  performed  while  it  was  in  sight.  The 
hearings  and  altitudes  of  the  points  noted  for  fixing  the  path  were  subse- 
qoently  determined  instrumentally.  Independent  data  of  the  same  kind 
were  also  obtained  by  going  with  many  diftbrent  observers  to  the  jtlaces 
oecnpied  by  them  at  the  time,  and  observing  with  compass  and  quadrant 
the  path  in  the  sky  pointed  out  by  each,  and  noting  the  time  for  each  in 
the  manner  already  indicated. 

By  laying  down  these  bearings  and  altitudes  on  a  globe,  a  normal  or 
■ver^^  path  was  obtained,  which  cuts  the  horizon  at  N.  62®  W.  and  S. 
62®  K,  and  gives  a  maximum  altitude  of  53°,  iu  a  direction  S.  28®  W. 
L  The  time  of  flight  for  the  difierent  observers,  determined  as  above 
P  itated,  ranged  from  10  to  20  seconds — giving  an  average  of  fourteen  or 
fifteen  seconds,  which  agrees  with  the  careful  estimate  made  at  the  time 
by  the  observers  at  ProK  Porter's. 

Yaluable  observations  have  also  been  received  from  individuals  in  dif- 
ierent places,  some  items  of  which  we  proceed  to  state.  They  will  be 
given  more  fully  hereafter. 

•  Mr.  J.  D.  Lawson,  of  New  York,  saw  the  meteor  from  the  corner  of 
Fourth  street  and  Broadway,  and  has  furnished  data  which  give  for  max- 
imnm  altitude  (N.)  66f  ®.  Another  independent  observation  at  the  same 
ipot,  as  published  in  the  Journal  of  Commerce^  gives  from  data  subse- 
(jaently  obtained  by  Prof.  H.  A.  Newton,  an  altitude  of  about  66®.  We 
use  for  N.  Y.  66®  as  the  mean  of  the  two. 
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Mr.  F.  Iluidekopcr,  of  Meadville,  Pa.,  makes  tbe  altitude  at  that  plioe 
39^  30'  from  the  northern  horizon ;  tho  point  of  disappearance  at  altitnd« 
3^  30',  and  10°  45'  S.  of  cast;  time  from  crossing  meridian  till  diaip- 
l>earance,  10  to  12  seconds. 

Mr.  W.  King,  a  surveyor  at  Erie,  Pa.,  makes  the  altitude  44°,  and 
point  of  disappearance  in  a  cloud  due  east  at  an  altitude  of  22^. 

Mr.  S.  B.  McMillan,  of  E.  Fairfield,  Ohio,  reports  it  as  having  been  seen 
"  moving  from  a  point  about  10*  E.  of  N.  to  within  as  much  of  a  doe 
east  direction,"  attaining  an  altitude  of  15®. 

Rev.  T.  K.  Beecher  at  Elmira,  N.  Y.,  saw  it  pass  very  nearly  through 
his  zenith,  and  "so  very  close  to"  a  Lyrse  "as  to  quench,  if  not  edipee 
it."  This  stiir  was  then  about  11°  from  his  zenith,  and  in  azimuth  S. 
76^°  E.  The  meteor  separated  into  two  parts  with  an  exploaioa  irhen 
near  the  zenith. 

Other  observations  (not  now  at  hand),  which  have  been  used  in  obtain- 
ing our  results,  have  been  received  from  Mr.  B.  Y.  Marsh,  of  Philadelphia, 
and  Prof.  Hallowcll,  of  Alexandria. 

A  comparison  of  these  observations,  and  a  few  of  the  beat  that  han 
been  published,  give  approximate  results  as  follows  : 

(1.)  The  vertical  plane  in  which  the  meteor  moved  cuta  the  earth's 
surface  in  a  line  crossing  the  northern  part  of  Lake  Michigan,  paniDg 
through,  or  very  near  to,  Goderich  on  Lake  Huron,  (C.  W.),  Bufiak),  Ef 
mira  and  Sing  Sing,  N.  Y.,  Greenwich,  Conn.,  and  in  the  same  direction 
across  Jjong  Island  into  the  Atlantic 

(2.)  In  this  plane  the  path  that  best  satisfies  the  observations  is  aenaiUy 
a  straight  line  approaching  nearest  to  the  earth  (41  miles)  at  a  point  aboot 
south  of  Rhode  Island,  and  having  an  elevation  of  42  miles  above  Long 
Island  Sound,  of  44  over  the  Hudson,  51  at  Elmira,  62  at  Buffalo,  85 
over  Lake  Huron,  and  120  over  Lake  Michigan.  The  western  observa- 
tions, however,  which  are  few  and  impeifect,  seem  to  indicate  a  somewhat 
greater  elevation  than  this  for  the  western  part  of  the  path.  Possibly, 
therefore  its  true  form  may  have  been  a  curve  convex  towards  the  earth, 
resulting  from  the  increasing  resistance  of  the  atmosphere  as  the  m^eor 
descended  into  denser  portions  of  it  The  observations  made  this  side  of 
Buffalo,  which  are  somewhat  numerous  and  many  of  them  good,  are  very 
well  satisfied  by  the  straight  path  already  described.  Further  and  more 
accurate  observations  beyond  Buffalo  are  greatly  needed  for  determiiuiig 
the  true  form  and  position  of  the  orbit,  both  in  respect  to  the  earth^s  sur- 
face and  in  space. 

(3.)  The  close  approximation  to  parallelism  to  the  earth^s  aurfiEiGe  of  tbe 
eastern  portion  of  the  observed  path  leaves  it  a  matter  of  doubt,  consid- 
ering the  imperfection  of  the  observations,  whether  the  meteor  finally 
passed  out  of  the  atmosphere  and  went  on  its  way  in  a  disturbed  orbit, 
or  descended  gradually  into  tho  Atlantic.  The  former  supposi^on  is 
perhaps  the  more  probable,  especially  if  the  path  was  curved,  as  above 
suggested,  instead  of  a  straight  line. 

(4.)  The  meteor  exhibited  different  appearances  in  different  parts  of  iti 
course.  It  seems  to  have  been  observed  first  as  a  single  body,  more  or 
less  elongated,  gradually  increasing  in  brilliancy,  throwing  off  oocasioft- 
ally  sparks  and  fiakes  of  light,  until  it  reached  the  neighborhood  of  £2- 
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Bin,  N.  T.  Here  Bomething  like  an  explosion  occurred,  and  the  meteor 
Mpvated  into  two  principal  portions  witli  many  subordinate  fragments 
all  oontinuiDg  on  their  course  in  a  line  behind  each  other,  and  still  scat- 
tsing  luminous  sparks  along  their  track,  until  a  point  was  reached  about 
loath  of  Nantucket,  when  a  second  considerable  explosion  took  place, 
and  afterwards  the  principal  fragments  passed  on  till  lost  to  view  in  the 
£itanoe.  The  most  trustworthy  observations  represent  the  meteor  as  dis- 
ifipearing  while  yet  several  degrees  above  the  horizon,  (generally  from  3° 
Id  6"  or  8**).  Besides  the  actual  changes  of  form  which  the  body  sue- 
oaHTelj  underwent,  apparent  changes  would  present  themselves  to  each 
ohKirer  arising  from  change  of  direction  in  which  the  meteor  was  seen. 

(5.)  It  is  not  easy,  from  the  observations  in  hand,  to  determine  with 
■nch  accuracy  the  velocity  of  the  meteor  while  passing  through  our  at- 
■osphere.  The  time  of  flight  is  doubtless  largely  overestimated  by  most 
ofaaerren,  especially  those  unaccustomed  to  measure  intervals  of  a  few 
BBeonda.  Timing  with  a  watch  a  repetition  of  the  acts  performed  during 
the  flight  of  the  meteor,  usually  reduces  the  interval  to  not  more  than 
OM  third,  or  even  one  fifth,  of  the  observer's  own  estimate.  From  1 5  to 
10  seconds  is  a  fair  range  for  good  observations,  and  probably  to  no  ob- 
awer  was  the  meteor  in  sight  over  45  seconds  or  a  minute,  although  a 
BDuute  and  a  half  and  two  minutes  are  very  common  estimates.  A  com- 
pariMm  of  the  most  probable  estimates  of  time  with  the  length  of  path 
ebmred,  gives  a  velocity  ranging  from  eight  to  fifteen  miles  a  second. 
Probably  12  or  13  miles  is  a  tolerable  approximation.  This,  allowing  for 
tta  earth's  motion  in  its  orbit,  gives  26  or  27  miles  a  second  as  the  actual 
velocity  of  the  meteor  in  space.  Its  relative  velocity  may  have  been 
■uch  greater  when  just  entering  the  atmosphere,  than  after  encountering 
ih  accumulated  resistance. 

(6.)  The  actual  diameter  of  the  luminous  mass,  taking  its  apparent 
diameter  as  nearly  equal  to  that  of  the  moon,  (the  estimate  of  many 
obieryers  nearest  its  track)  must  have  been  from  one-fifth  to  one-third  of 
a  mile.  Many  estimates  would  make  it  still  larger.  The  two  principal 
heads  when  passing  New  Haven  must  have  been  from  one  to  three  miles 


(Y.)  A  report  is  mentioned  by  many  ob8er\'ers  as  having  been  heard 
.  fam  one  and  a  half  to  five  minutes  after  the  meteor  passed.  The  least 
[  time  in  which  such  a  report  could  have  been  heard,  taking  the  usual  con- 
sult for  the  velocity  of  sound  (1090*47  feet  a  second)  would  be  about 
Ikree  minutes  and  a  half.  This  is  a  point  of  much  interest,  and  needs 
to  be  investigated. 

The  '^  ruaning  sound"  spoken  of  by  many  as  heard  while  the  meteor 
ma  passing,  is  of  course  to  be  attributed  to  imagination. 

C.  S.  Lyman. 
8-  The  Meteors  of  August  2d  and  Qth,  1860. — A  meteor,  rivaling  in 
Mliancy  that  of  July  20th,  was  extensively  observed  throughout  the 
SoQthem  United  States  on  the  evening  of  August  2d,  between  10  and  11 

1«^dock,  according  to  the  local  time.  It  appears  to  have  passed  from  cast 
to  west  vertically  over  Tennessee  at  ten  minutes  past  ten,  Knoxville  time. 
'^From  three  to  five  minutes  after  the  disappearance  of  the  meteor  a  re- 
port was  heard  like  the  discharge  of  an  elgh^pounder ;  which  was  fol- 
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lowed  by  a  long — lonp  rolling,  reverberatory  sound  of  more  than  a  min- 
ute's duration."  This  fact  is  mentioned  by  Mr.  W,  C.  Elane  writing  from 
Knoxville  to  a  friend  in  Hartford,  Conn. 

Another  brilliant  meteor  was  seen  in  the  southwest,  from  New  Havea 
and  New  York,  between  half  past  seven  and  eight  o'clock,  on  the  evening 
of  August  6th.  It  passed  from  south  to  north,  and  notwithatanding  toe 
daylight  still  remaining  attracted  attention  over  a  wide  extent  of  countiy. 

9.  Further  Notice  ^  the  New  Concord  (Ohio)  Meteor,  of  May  1, 1860; 
by  T*rof.  E,  W.  Evans. — Since  writing  my  communication  published  in 
the  July  number  of  this  Journal,  on  the  path  and  height  of  the  New 
Concord  meteor,  I  have  found  some  additional  data,  which  I  regard  u 
important  because  they  have  been  furnished  by  a  g€K>d  observer  who 
saw  the  meteor  under  favorable  circumstances.  A  single*  case  of  this 
kind  is  the  more  worthy  of  note  because,  owing  to  the  cloudiness  of  the 
day  when  this  meteor  passed,  there  were  but  a  few  places  from  which  it 
was  seen  at  all.  The  ooscrvcr  referred  to  is  D.  Mackley,  £sq^  a  lawyer  of 
Jackson,  Ohio,  who  at  the  time  of  the  occurrence  happened  to  be  at 
Berlin,  about  six  miles  north  east  from  the  former  place,  and'  seventy 
miles  from  the  nearest  point  under  the  meteor's  path.  He  took  pains  to 
note  all  the  facts  as  accurately  as  he  could  at  the  time ;  and  he  after- 
wards returned  to  the  spot  in  order  to  determine  more  definitely  the 
points  of  the  compass.  His  testimony,  in  answer  to  my  interrogatories, 
is  substantially  as  follows  : — 

"  The  meteor  first  appeared  to  me  at  a  point  about  65®  cast  of  north. 
It  moved  northward  in  a  line  very  nearly  parallel  with  the  horiion. 
When  it  disappeared  it  had  described  an  arc  of  about  16®.  It  was  in 
sight  about  0  seconds.  Its  altitude  was  about  30®.  In  regard  to  ita 
size,  I  have  since  looked  at  the  sun  through  a  thin  cloud,  and  I  think 
the  apparent  diameter  of  the  meteor  was  one-half  that  of  the  sun." 

These  data  give  the  meteor  a  height  of  41  miles  over  the  northeni 
bounilary  of  Noble  county;  a  diameter  of  three-eighths  of  a  mile;  and 
a  relative  velocity  of  nearly  4  miles  a  second.  The  results  agree  suffi- 
ciently well  with  those  before  given. 

The  meteor  was  seen  through  openings  in  the  clouds  at  various  points 
along  a  line  of  GO  miles,  extending  from  near  Newport  on  the  Ohio 
river  to  the  neighborhood  of  New  Concord.  Tlie  evidence,  upon  the 
whole,  does  not  indicate  any  descent  of  the  body  towards  the  earth  be- 
tween these  limits,  or  any  change  in  its  size  or  appearance.  Fit^m  this 
fact,  and  the  great  height  of  the  body,  and  the  absence  of  all  evidence 
that  it  was  seen  or  heard  in  the  northern  part  of  the  State  or  beyond, 
it  seems  probable  that  this  meteor  was  not  dissipated  in  tlie  atmosphere, 
but  passed  out  of  it  again.  The  shower  of  stones  which  came  down 
near  New  Concord  had  probably  been  detached  from  the  principal  nu» 
before  the  latter  came  into  sight 

Marietta,  Ohio,  Aug.  20,  1860. 

10.  Shooting  Stars  of  August  9-10,  1800. — Since  the  year  1837,  it 
least,  it  has  been  found  in  the  Northern  hemisphere,  whenever  the 
weather  has  permitted  obsen-ation,  that  shooting  stars  have  been  unnso- 
ally  abundant  during  a  period  of  several  nights  in  August^  graduallT 
increasing  in  numbers  for  a  few  days  up  to  the  10th  of  the  month, 
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Jien  gradually  diminishing  in  frequency.  While  every  other  mete- 
perioa  has  intermitted,  this  of  August  holds  out  ^ith  little  change. 
le  observations  below  stated  were  made  in  the  open  air,  from  the 
€  the  southern  tower  of  the  Alumni  Building  of  Yale  College,  by  a 
I  of  observers  consisting  of  J.  W.  Gibbs,  Jr.,  Charles  Tomlinson, 
.  Johnson,  W.  C.  Johnston,  H.  W.  Siglar,  J.  B.  Chase,  with  myselfl 
Dg  the  hour  from  2^  to  3^  a.  m.,  there  were  but  six  observers.  Each 
or  was  called  aloud,  and  no  one  was  reckoned  twice.  Between 
.  v.  of  the  9th  and  3  a.  m.  of  the  10th  of  August,  1860,  we  obscr\'ed 
iumdred  and  sixty-five  dififerent  shooting  stars,  distributed  as  fol- 
,Tis: 

.9. 


IQhtollhp.M. 

N.E.    29 

llbtol2l»p.M. 

N.E. 

14 

S.  £.      30 

S.E. 

22 

S.W.    35 

S.W. 

47 

N.W.    11 

N.W. 

18 

105 

101 

0»»  to  IJ*  A.  M. 

N.K     19 

l^  to  2^  A.  M. 

N.E. 

24 

S.  E.      27 

S.E. 

25 

S.AV.    44 

S.W. 

31 

N.W.    17 

• 

N.W. 

17 

107 

97 

2h  to  SJ*  A.  M. 

N.  E.    30 
S.  R     20 
S.  W.    65 
N.  W.  40 

155 

lie  meteors  were  reckoned  in  that  quarter  where  they  fii'st  became 
le,  but  it  is  of  course  impossible  to  indicate  satisfactorily  by  words 
•  distribution  on  the  face  of  the  sky.  The  majority  of  them  were 
lor  in  brilliancy  to  stars  of  the  second  magnitude.  Many  however 
as  bright  as  stars  of  the  first  magnitude,  and  a  few  rivalled  in 
dor  Mars  and  Venus.  Several  of  them  left  luminous  trains,  but 
appeared  to  explode.  Their  general  Southwesterly  direction  was 
nt,  and  as  nearly  as  we  could  estimate,  at  least  three  fourths  of  all 
irmcd  to  the  radiant  of  former  years,  in  the  vicinity  of  the  sword- 
le  of  Perseus. 

uing  our  watch  the  sky  was  clear  except  that  between  1^  and  2^ 
there  were  some  clouds  about  the  west.  The  moon  in  her  latt 
er  embarrassed  our  view  after  11  p.  m.,  and  doubtless  concealed 
I  one  third  of  all  the  meteors  which  might  have  been  seen  in  her 
ice.  At  3  A.  M.  mist  was  forming  rapidly,  but  we  saw  after  that 
^v#  meteors  not  included  above ;  and  while  we  were  arranging  for 
ratch  a  few  minutes  previous  to  10*>  we  saw  eighteen,  making  a  total 
8  meteors  observed  by  us  during  five  hours  and  ten  minutes.  Had 
noon  been  absent  we  should  probably  have  seen  800  during  this 
d.  This  is  not  far  from  six  times  the  common  nightly  average  for 
» interval. 
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It  IS  perhaps  hardly  worth  mentioning  that  the  Aurora  Bore 
visible  all  night,  being  by  turns  quite  active  after  twelve  o'docl 
phenomenon  has  been  seen  here  with  unconmion  frtquency  tl: 
mcr,  but  it  appears  to  have  no  special  connection  with  shooting 

During  the  entire  nights  of  the  8th,  10th,  11th,  12th  and  IStl 
month,  our  sky  was  wholly  overcast  Edw'd.  C.  Hsb 

Tale  College,  New  Haven,  August,  1860. 

V.  MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  The  Fourteenth  Meeting  of  the  American  Association  for 
vancement  of  Science^  was  held,  August  Ist-Sth,  1860,  at  New 
Island 9  in  the  old  State  House,  dating  from  the  Colonial  time 
Queen  Anne.  The  Hon.  W.  H.  Cranston,  Mayor  of  Newport,  j 
ced  an  address  of  welcome  from  the  city  of  Newport,  to  the  ma 
the  Association.  The  general  enjoyment  of  the  occasion  was  ai 
cured  by  the  kind  and  abundant  hospitality  of  the  city  and  its 
leaving  on  all  who  participated  the  most  agreeable  impressions  < 
port.  The  weather  was  superb,  neither  fog  or  rain  marred  the  pie 
the  unequalled  drives  by  beach  and  shore  over  this  American 
Wight,  and  the  Geologists  with  Mr.  Hitchcock's  map*  of  the  I 
hand  found  the  conglomerates  of  *  Purgatory'  and  ^Paradise* 
graphitic  anthracite  of  these  most  overdone  and  contorted  coal  i 
a  fruitful  theme  of  discussion  both  in  hall  and  field. 

The  numbers  in  attendance  at  the  Newport  meeting  were  sm 
pared  with  most  previous  meetings.  An  erroneous  impression 
unfortunately  to  have  gone  abroad  that  Newport  was  a  very  cost 
to  visit  and  that  the  '  height  of  the  season'  at  a  great  watering  pi 
not  a  time  when  science  could  hold  ground  against  fashion.  \^ 
this  was  eminently  untrue,  the  effect  of  such  an  impression  was  \; 
the  absence  of  numbers  of  familiar  faces. 

Neither  can  we,  if  we  would,  conceal  the  fact  that  while  many  { 
marked  ability  were  presented,  the  character  of  this  meeting  wa 
all  respects  creditable  to  American  Science.  A  conviction  { 
among  many  who  were  present  at  Newport  of  a  decadence  in  tJ 
tific  character  of  the  Association,  of  a  loss  of  tone  which  if  not  a 
demoralization  threatened  soon  to  become  such.  There  was  a  tii 
weak  speculations — by  whomever  put  forth — were  promptly  tran 
and  their  authors  made  to  feel  that  they  were  answerable  to  a  ] 
united  public  sentiment  which  bore  rule  with  a  righteous  severit 
evidence  of  tliis  power  was  wanting  at  Newport — signs  of  conc^ 
scientific  charlatanism  were  visible  in  quarters  where  we  least  ]o< 
it,  and  we  left  the  meeting  with  a  persuasion  that  unless  the  old 
proceedings  could  be  restored,  the  American  Association  must  co 
speedy  and  disastrous  end.  We  do  not  despair  of  the  immediate 
tion  of  a  higher  standard — the  effort  will  certainly  be  made. 

One  of  the  bright  points  of  the  Newport  meeting  was  the  o{ 
return  of  the  Labrador  Astronomical  Expedition,  sent  out  ud 
auspices  of  the  United  States  Coast  Survey  and  under  the  iomied 

*  Famished  gratuitoaaly  to  all  members  by  tha  City  Qovenimeol 
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eitific  leadership  of  Prof.  Stephen  Alexander  of  Princeton,  to  witness  the 
tote]  Eclipse  of  July  18th.  As  we  elsewhere  give  a  detailed  statement  of 
the  results  from  the  pen  of  one  of  the  expedition,  it  is  only  necessary  to  add 
tibtt  the  **  BMI"  made  Newport  harhor  on  her  return  in  season  to  secure 
n  agreeable  reunion  on  Tuesday  evening,  and  that  on  Wednesday  morn- 
ing Prof.  Alexander  recounted  the  results  of  the  Expedition  to  that  land  of 
'  monumental  desolation '  in  a  brief  but  fervid  recital,  deeply  moving  his 
sadience  by  his  peculiar  eloquence.  It  was  a  happy  circumstance  that 
the  meeting  oonld  close  under  so  agreeable  an  impression. 

The  address  of  the  retiring  President,  Prof.  Stephen  Alexander,  was 
dsfirered  on  Wednesday  morning,  just  before  the  adjournment,  and  will 
mear  in  the  Transactions  of  the  year. 

Phit  Bache  gave  an  interesting  public  discourse  reviewing  the  history 
cf  discovery,  and  the  method  of  investigation  employed  in  regard  to  the 
Gu^  Stream,  This  address  we  hope  to  present  to  our  readers  in  full 
m  a  fntnre  number  of  this  Journal,  as  also  the  substance  of  another 
poblic  address  by  Prof.  Henry,  on  Atmospheric  Electricity,  delivered  as  a 
popalar  evening  lecture  at  Newport,  by  the  distinguished  Secretary  of 
the  Smithsonian  Institution. 

List  of  papers  presented  to  the  Association, 

Section  A — Mathdiatios,  Physios  and  GHEansTar. 

Genend  Aoconnt  of  the  Results  of  Part  II  of  the  DiscusaioD  of  the  Declinometer 
Obwiratiofia  made  at  the  Girard  College,  Philadelphia,  between  the  years  1840  and 
IStf ,  with  fipecial  reference  to  the  Solar  Diurnal  \  ariation  and  its  Annual  Inequali- 
ty; by  A.D.  Boche. 

On  iome  of  the  Relations  of  the  Violet  and  Green  Modifications  of  Chrome  Alum 
to  Soda,  Potassa  and  Ammonisi ;  by  E.  N.  Horsford. 

Beflectioas  on  the  Origin,  Development  and  Changes  of  Languages ;  by  Henry  M. 
HiniaD. 

Hie  Great  Auroral  Display  of  August  28  and  September  2,  1859;  by  Elias 
Loooia. 

Brief  Abstract  of  a  Memoir  on  the  Theoretical  Determination  of  the  Dimeniiont 
«f  DoDftti's  Comet;  bv  W.  A.  Norton. 

On  the  Solution  of  tee  in  Inland  Waters ;  by  B.  F.  Harrison. 

On  Nataral  Ice-Houses  and  on  Frozen  Wells ;  by  Elias  Loomis. 

Dwcription  of  a  new  Reg^iHtering  Thermometer ;  by  James  Lewis,  of  Mohawk, 
I.  T.     Freeented  by  W.  B.  Rogers. 

Od  the  Phenomena  presented  by  the  "  Silver  Spring/*  in  Marion  County,  Florida  ; 
bj  John  LoConte. 

Influence  of  difference  in  the  mean  velocity  of  winds  from  the  diffierent  points  of 
Ibe  eompass,  in  modifying  the  mean  direction  of  the  atmospheric  currents  over  the 
United  States ;  by  James  H.  Ckflin. 

Oui  the  Sudden  Cooling  of  one  Part  of  a  Metallic  Rod  cause  another  Part,  as  a 
flODMqacnoe,  suddenly  to  become  warm  t  by  E.  N.  Horsford. 

Improvement  in  Barometers  ;  by  H.  A.  Clum. 

General  Account  of  the  Results  of  Part  III  of  the  Discussion  of  the  Declinome- 
ter Observations  made  at  Girard  College,  Philadelphia,  between  the  years  1840  and 
1M5,  with  special  reference  to  the  Investigation  of  ther  Influence  of  the  Moon  on 
the  Magnetic  Declination ;  by  A.  D.  Bache. 

Some  experiments  and  inferences  in  regard  to  Binocular  Vision ;  by  W.  B.  Rogers. 

On  the  data  and  methods  of  the  Hindu  Astronomy  ;  by  W.  D.  Whitney. 

On  Atmospherical  Electricity  ;  by  Joseph  Henry. 

Ifote  on  Sources  of  Error  in  the  employment  of  Picric  Acid  to  detect  the  Pros- 
of  Potash  ;  by  M.  C.  Lea.    Presented  by  B.  SiUiman,  Jr. 
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On  a  seriea  of  new  combinations  of  Ammonia  Picric  Acid  and  Metallic  Bases ;  br 
M.  C.  Lea.    Presented  bj  B.  Silliman,  Jr. 

On  the  Combustion  of  Wet  Fuel ;  by  B.  Silliman,  Jr. 

Theoij  connected  with  the  Solar  Spots ;  by  C.  W.  Hackley. 

Deflcnption  of  a  new  Portable  Cofrer  Dam  for  Foundations  mider  water ;  by  L 
B.  Hunt 

On  certain  Variable  Stars ;  by  B.  A.  Gould. 

Modem  Warfare ;  its  science  and  art ;  by  £.  B.  Hunt 

Abstract  of  the  principal  results  of  the  observations  of  the  T^des  at  Van  Reme* 
laerharbor,  made  by  the  second  Grinnell  Expedition  under  command  of  Dr.  E.E. 
Kane,  U.  S.  Navy,  during  1858,  '54,  '55,  from  a  reduction  and  discossion  by  Charlei 
A.  Schott,  Assistant  Coast  Survey.    Presented  by  A.  D.  Bache. 

On  Catachroism,  a  new  optical  proporty  belonging  to  certain  CrystalliDe  SorCices, 
with  some  remarks  on  Polarization,  oy  reflection  from  colored  surfaces ;  by  M.  C. 
Lea.     Presented  by  B.  Silliman,  Jr. 

On  a  new  theory  of  Light,  proposed  by  J.  Smith,  of  Manchester,  England ;  by 
O.  N.  Rood. 

Some  reflections  on  the  Obserrations  of  the  Solar  Spots  and  of  the  Magnetic  Ya- 
riations ;  by  James  Hyatt. 

On  the  Actmism  of  the  electric  discharge  in  vacuum  tubes ;  by  W.  B.  Rogen. 

Investigation  of  the  problem  regarding  the  existence  of  a  looar  tidal  ware  oo  the 
great  fresh-water  lakes  of  North  America ;  by  J.  D.  Qraham. 

On  the  Hydrates  of  Sesquioxyd  of  Chromium ;  by  £.  N.  Horsfcrd. 

On  a  series  of  investigations,  on  the  assimilation  of  gaseous  nitrogen  of  plants 
conducted  during  the  year  1857,  1858  and  1859,  at  Rothamsted,  England;  bvE. 
Pugh. 

Vital  Statistics  of  the  Blind,  with  an  approximate  Life  Table;  by  K  B.  Elliott 

Influence  of  difference  in  the  mean  velocity  of  winds  from  the  different  pointi  of 
the  compass,  in  modifying  the  mean  direction  of  the  atmospheric  cunreDts  over  tbe 
United  States—- discussed  by  the  direction  and  at  the  expense  of  the  SmitbBooiaa 
Institution,  from  materials  collected  in  its  archives  for  the  years  1854, 1855, 1866 
and  1857 ;   by  James  H.  Coffin. 

An  attempt  to  estimate  the  Height,  Velocity,  dec,  of  the  Meteors  of  the  evening 
of  July  20, 1860  ;  by  H.  M.  Harman. 

On  the  meteors  of  1859,  Aug.  11,  and  1860,  July  20;  by  B.  A.  Oould. 

On  tbe  Induction-Time  in  Electro  Magnets ;  by  A.  D.  Bache  and  J.  £.  Hilgnrd. 

The  loss  by  fire  of  Berdan's  Mechanical  Bakery  in  Boston,  due  to  Spontaneoai 
Combustion ;  by  E.  N.  Horsford. 

Observations  on  Hydraulic  Cements ;  by  Q.  A.  Gilmore.  Presented  by  £.6. 
Hunt. 

On  the  Motions  of  Uranus ;  by  Truman  Henry  Safford. 

Fire  Damp  Explosions  in  Collieries  by  lighting  with  coal  gas  ;  by  E.  B.  Hnst. 

The  Meteor  of  July  20th,  as  seen  from  Washington,  Dutchess  County,  New  Toik ; 
by  James  Hyatt. 

Some  remarks  on  the  Open  Sea  of  the  Arctic  Regions ;  by  W.  W.  Wheildon. 

On  the  Paradoxes  of  the  Atomic  Theory  of  Chemistry,  with  a  proposition  of  a 
new  Hypothesis ;  by  Clinton  Roosevelt 

On  the  production  of  Ethylamine  by  reaction  of  the  Oxy-Ethers ;  by  M  0.  Let 
Presented  by  B.  Silliman,  Jr. 

Abstract  of  the  principal  results  of  the  astronomical  observations  at  Van  Romm* 
laer  harbor  and  other  places  near  the  northwest  coast  of  Greenland,  made  by  tbe  sec* 
ond  Grinnell  Expedition,  under  command  of  Dr.  E.  E.  Kane,  U.  S.  Navy,  dano^ 
1858,  '54,  '55,  from  a  reduction  and  discussion  by  Charles  A.  Schott,  Assistant  Ootft 
Survey.  Presented  by  A.  D.  Bache. 

A  new  Ammonia  Chrome  Alum,  and  the  Violet,  Green  and  Red  Modificatioasof 
Chrome  Salt ;  by  E.  N.  Horsford. 

On  the  Time  Necessary  to  Double  the  Pressure  of  Steam  under  certain  dicaB- 
stances ;  and  the  practical  lessons  therefrom ;  by  James  Hyatt. 

Systematic  Views  on  Mechanics  and  Mechanism,  with  inferences  on  Orguattt] 
by  E.  B.  Hunt 

On  the  nitric  acid  and  ammonia  in  rain  water,  collected  Sept,  1859,  between  Kev 
York  and  Liverpool  about  the  middle  line  of  the  Atlantic  Ocean ;  by  E.  Ps^ 
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On  the  Relations  of  Salts  of  Zinc  and  Alumina  to  Soda  and  Fotassa ;  by  E.  N. 
Horsford. 

On  our  inability  through  the  retinal  impression  alone,  to  determine  which  retina  is 
impressed ;  by  W.  B.  Roj^ers. 

The  Theory  of  Probabutties  applied  to  determine  the  Identity  of  Words  and  Lan- 
guages ;  by  U.  M.  Harman. 

On  the  possibility  of  expressing  the  polar  co-ordinates  of  the  Asteroids  by  conver- 
ging series,  admitting  of  tabulation  *,  by  G.  W.  Coakley. 

Analysis  of  a  Bituminous  Earth  from  Brazil ;  by  E.  N.  Horsford. 

Section  B^Natusal  Hisroar  and  Geologt. 

Remarks  npon  certain  points  in  Ichnology  ;  by  Edward  Hitchcock. 

Syndironism  of  Coal  Beds  in  the  Rhode  Island  and  Western  United  States  Coal 
Sosins ;  by  G.  H.  Hitchcock. 

Geology  of  Newport  and  Vicinity ;  by  C.  H.  Hitchcock. 

Additional  facts  respecting  the  Clatbropteris  of  East  Hampton ;  by  Edward 
ilitcfacock. 

Description  of  brecciated  trachytic  Dykes  in  Shelbume,  Vt.,  with  special  refer- 
aice  to  their  temperature,  when  formed  ;  by  Edward  Hitchcock. 

Upon  a  Diatomaceous  Earth  from  Nottingham,  Calvert  Co.,  Md. ;  by  C.  Johnson 
>f  Baltimore. 

Jottings  on  the  Geology  of  the  Eastern  part  of  Maine,  Ac ;  by  W.  B.  Rogers. 

On  the  recent  dLjcovery  by  Mr.  Norman  Eastop,  of  Fossils  in  the  conglomerate  of 
rannton  River ;  by  W.  B.  Ilogers. 

On  the  origin  and  stratigraphical  relations  of  the  Trappean  rocks  of  Lake  Superi- 
ir ;  by  J.  W.  Foster  and  J.  D.  Whitney. 

On  the  Lead  Region  of  the  Upper  Mississippi ;  by  J.  D.  Whitney. 

On  the  arrangement  of  the  Museum  of  Comparative  240ology  at  Cambridge ;  by 
Lu  Agaseiz. 

On  the  ori^n  and  distribution  of  the  Sediments  composing  the  stratified  rocks  of 
9'orth  America ;  by  J.  S.  Newberry. 

On  the  Surface  Geology  of  Western  America  ;  by  J.  S.  Newberry. 

Some  points  in  the  Surface  Geology  of  the  Northwest ;  by  J.  D.  Whitney. 

Remarks  on  the  distribution  of  Gold  in  Veins,  with  notes  upon  remarkable  Gold 
Specimens  from  Georgia  ;  by  Wm.  P.  Blake. 

On  the  Ethnological  Value  of  the  imitative  faculty  in  relation  to  the  charactcrist- 
OS  of  ancient  and  modem  American  Races ;  by  Daniel  Wilson. 

On  the  Petroleum  Wells  of  the  Mississippi  Valley ;  by  J.  S.  Newberry. 

]>escription  of  a  new  species  of  Trilobite  of  the  Genus  Conoccphnlites,  from  the 
?otedam  Sandstone  ;  by  F.  H.  Bradley,  with  notes  by  E.  Billings.  Presented  by  B. 
SiUiman,  jr. 

On  Certain  Phenomena  of  the  Great  Dismal  Swamp  in  Virginia  and  North  Caro- 
ina ;  by  Nathan  B.  Webster. 

On  methods  in  Zoology;  by  Jjouis  Agassiz. 

On  the  American  Reindeer  ;  by  L.  E.  Chittenden. 

On  the  food  of  Birds,  with  special  results  in  the  investigation  of  the  food  of  the 
iobin,  {TurdiU  mi^ratorius) ;  by  J.  W.  P.  Jcnks. 

On  the  later  extinct  Floras  of  North  America  ;  by  J.  S.  Newberry. 

Age  of  the  so-called  Tuconic  Rocks  in  Vermont ;  by  C.  H.  Hitchcock. 

On  the  origin  of  the  Prairies  of  the  Nortliwest ;  by  J.  D.  Whitney. 

In  obcdicnco  to  a  pledgo  given  in  1859,  that  the  next  meeting  should 
)6  held  in  some  Southern  city,  the  Association  adjourned  to  meet  in  Nash- 
rille,  Tennessee,  in  April,  1861,  the  exact  date  to  be  fixed  by  the  local 
Committee. 

The  OflScers  of  the  Nashville  Meeting  are.  President,  F.  A.  P.  Barnard , 
LL.D.,  President  of  the  University  of  Mississippi ;  Vice  President,  Dr. 
Robt  W.  Gibbes,  of  South  Carolina;  General  Secretary,  Prof.  J.  W. 
liallet,  of  Mississippi ;  Secretary,  Dr.  A.  L.  Elwyn,  of  Philadelphia. 
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2.  Reclamation  hy  Oov,  Stevens  of  Washington  Territory, — ^PpoC  B. 
SiLLiMAN,  Jr. — Sir : — I  send  you  herewith  a  copy  of  my  final  Report  and 
Narrative  of  the  Exploration  of  the  Northern  route  for  a  Pacific  Rail- 
road, and  desire  respectfully  to  ask  you  to  examine  it  in  connection  with 
a  vohimo  entitled  Natural  History  of  Washington  Territory,  by  Da 
Cooper  and  Suckley,  also  sent  with  this. 

It  is  due  to  one  of  tlie  authors  (Dr.  Suckley)  that  I  should  here  re- 
mark that  when  he  was  informed  of  the  injustice  done  me,  he  frankly 
admitted  that  I  had  a  right  to  be  dissatisfied  and  that  nearly  all  the  facti 
complained  of  occurred  during  his  absence  in  California — that  when  he 
returned  ho  found  the  title  pages  and  the  chapter  on  Meteorology  had 
been  printed  under  the  direction  of  Dr.  Cooper,  my  friend  and  neighbor, 
and  that  he  supposed,  from  Dr.  Cooper^s  relationship  to  me,  that  my  pe^ 
mission  had  been  given  to  the  incorporation  of  the  chapter  on  Meteorol- 
ogy. He  also  added  that  as  an  amende  honorable  he  should  send  notioei 
over  his  signature  to  every  holder  of  the  book  and  also  one  to  be  pub- 
lished in  your  Journal,  stating  that  my  name  was  inadvertently  left  out 
of  the  title  page  and  that  I  was  the  sole  author  of  the  chapter  on  Meteor 
olog}'.  Therefore  wherever  Dr.  Buckley's  name  is  referred  to,  it  is  aimpiy 
because  he  appears  as  joint  author  of  the  "  Natural  History,**  and  not 
because  I  attach  any  blame  to  him  in  regard  to  the  matter. 

An  examination  of  my  report  will  show  you  that  this  "  Natural  Histo- 
ry "  is  a  portion  of  my  own  Report  I  will  first  call  your  attention  to 
their  letter  addressed  to  me  transmitting  their  volume.  You  will  find  it 
at  the  close  of  the  volume  (Appendix  C).  In  that  letter,  as  will  appeir 
from  its  contents,  they  transmit  the  portion  of  my  Report  immediatdj 
following  the  alphabetical  Index  and  preceding  the  appendices. 

If  you  will  examine  the  "  Natural  History  "  you  will  find  that  it  con- 
tains Chapter  IV.  of  my  Report  on  Meteorology,  copied  page  for  page; 
that  this  chapter  is  illustrated  by  several  views  taken  from  the  body  of 
my  Report,  and  that  my  isothermal  chart  is  to  be  found  at  the  end  of  the 
volume.  By  turning  to  my  own  Report,  it  will  be  observed  that  this 
chapter  on  Meteorology  is  an  integral  portion  of  my  own  personal  and 
official  Report  of  the  route,  follows  the  geographical  memoir  and  precedes 
the  estimate  of  the  cost  of  a  railroad  on  the  northern  route. 

You  will  also  observe  upon  page  viii.  of  the  preface  to  the  "  Natural 
History  "  that  the  authors  (Drs.  Cooper  and  Suckley)  state  that  none  of 
the  plates  illustrating  their  volume  have  been  before  published  in  any  of 
the  series.  If  you  will  compare  these  pictorial  views  with  those  in  my 
final  Report  and  narrative,  you  will  find  them  to  be  identically  the  same, 
having  been  struck  ofi"  from  the  same  stone,  by  the  same  person,  and 
therefore  cannot  be  new. 

My  object  in  addressing  you  is  to  expose  the  plagiarism  of  Dr.  Coqper 
and  to  show  his  injustice  to  myself. 

It  being  doubtful  whether  extra  copies  would  be  ordered  by  Congres, 
I  gave  my  consent  to  the  Government  printer's  striking  off  some  extra 
copies  of  the  Natural  History  Report  for  the  use  of  Drs.  Cooper  and 
Suckley,  they  bearing  the  expense,  and  the  pretended  edition  of  ^ailliere 
Brothers  was  struck  off  in  this  manner.  I  did  not  give  my  consent  to 
the  incorporation  of  the  chapter  on  Meteorology,  or  to  the  use  of  the 
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Ateift  or  to  the  use  of  the  iaothennal  chart  It  Tvas  done  witliout  au- 
vbority,  without  the  least  conaultatioii  with  me,  nor  was  I  aware  till  I  saw 
&■  bomid  Tolnzne  that  they  had  any  intention  of  the  kind. 

Now  turn  to  their  title  page.  1.  My  name  is  altogether  omitted  from  it, 
AeraM  since  the  work  is  simply  a  portion  of  my  own  report,  my  name 
ihoiild  have  been  there.  2.  The  title  states  that  Drs.  Cooper  and  Suck- 
kf  sre  the  authors  of  the  work,  and  of  course  tlio  authors  of  Chapter 
.If.    The  following  extract  from  the  title  makes  this  claim  : 

^  Being  those  parts  of  the  final  Reports  on  the  Survey  of  the  Northern 
IfsdSc  Bailroad  route,  containing  the  Climate  and  Physical  Geography, 
with  full  catalogues  and  descriptions,  &c.,  by  J.  G.  Cooper,  M.  D.,  and 
Dr.  6.  Sackley,  U.  S.  A.,  Naturalists  to  the  Expedition."  3.  The  title 
shows  new  matter  added,  which,  under  the  arrangement  referred  to,  was 
evtainly  inadmissable. 

I  will  now  call  your  attention  to  Bailliero^s  advertisement  which  I  send 
joa  with  the  *^  Natural  History."  It  is  there  set  forth  that  Chapter  IV, 
en  Meteorology,  is  by  Gov.  Stevens  and  Dr.  Cooper. 

By  reference  to  the  date  of  my  letter  to  the  Secretary  of  War,  trans- 
maXdng  my  Report,  and  the  date  of  Drs.  Cooper  and  Suckley's  preface,  it 
will  appear  that  on  the  7th  of  February,  1859,  this  chapter  was  sent  in 
to  the  Secretary  as  my  exclusive  work  and  was  so  published  by  the  Sen- 
ile. In  November  following  it  is  claimed  by  Drs.  Cooper  and  Suckley  in 
dmr  title  page  as  their  work,  and  in  Bailliere's  notice  as  the  joint  work 
of  Gov.  Stevens  and  Dr.  Cooper.  The  priority  of  the  Senate  publication 
crtabUshee  the  plagiarism. 

The  authorship  of  the  chapter  in  question  is  exclusively  my  own.  Dr. 
Cooper  has  no  pretext  to  any  portion  of  the  authorship.  Ue  was  em- 
ployed by  me  under  the  authority  of  the  Department,  at  the  rate  of  $125 
per  month,  to  assist  me  in  my  Report.  He  did  assist  me  on  this  chapter 
ud  in  other  portions  of  my  Report.  I  prescribed  the  mode  of  investiga- 
tion, supervised  the  work  daily  and  prepared  the  Report.  The  mode  of  in- 
vestigation, reasoning,  deductions  and  conclusions  are  my  own  and  not  Dr. 
Cooper's.  My  attention  had  long  been  given  to  the  subject.  The  Doctor 
was  patient  under  my  direction  in  preparing  tables  and  collecting  data.  It 
ii  not  only  a  most  extraordinary  case  for  an  employ^  to  assume  the  au- 
thorship of  an  article  when  he  simply  did  the  work  of  an  employe,  but 
it  has  been  long  since  established  judicially  that  all  such  claims  are  utterly 
antenable. 

Why  did  not  Dr.  Cooper  claim  the  authorship  when  I  sent  in  the  Re- 
port to  the  Secretary  ?  Why  did  he  not  claim  it  when  he  was  employed 
bj  me  in  assisting  me  in  the  tibles  to  be  found  in  it  ?  He  was  during 
this  whole  time  and  for  many  months  subsequently  at  my  house  every 
day.  Why  did  he  not  claim  the  authorship  when  the  Senate  Report 
was  published  ?  It  was  published  before  tlie  date  (November)  of  their 
preface. 

Why  has  it  been  done  clandestinely,  my  first  notice  of  it  being  seven 
months  after  the  Senate  publication  ? 

I  had  a  right  to  expect  better  treatment  at  the  hands  of  Dr.  Cooper 
than  this,  since  at  the  time  he  was  contemplating  claiming  authorship  to 
an  article  of  which  he  knew  I  was  the  author,  ho  was  pretending  friend- 
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ship  towards  myself,  and  aftens'ards  did  seek  and  obtain  through  mj  in- 
fluence a  position  with  a  Government  expedition. 

I  have  respectfully  to  request  that  you  will  publish  this  communication 
in  your  valuable  Journal.  I  am,  Sir,  very  respectiullv, 

Isaac  I.  Stevens. 

3.  Dr,  SucJcley^s  Disclaimer, — Editors  Silliman's  Journal : — Gentle- 
men : — You  will  cx>nfcr  a  favor  by  stating  in  the  next  number  of  year 
valuable  Journal  thai  the  authorship  of  the  Chapter  on  Meteorology  in 
Cooper  and  Suckley's  work  on  the  Natural  History  of  Washington  Te^ 
ritory  should  be  accorded  to  the  Hon.  Isaac  I.  Stevens,  whose  nune 
was  unfortunately  omitted  from  the  title-page.  Notices  to  this  effect  hive 
been  sent  to  all  the  owners  of  copiers. 

Very  respectfully,  your  ob't  servant,  Georos  Sucelst. 

New  York,  July  81,  1860. 

4.  Stereoscopic  Advertisements  ;  by  Eli  W.  Blake,  Jr. — ^Prof.  H.  W. 
Dove,  to  whom  we  are  indebted  for  so  many  beautiful  stereoscopic  expe^ 
imeuts,  in  his  Optische  Studien*  gives  a  specimen  of  stereoscopic  print- 
ing to  illustrate  Uie  double  refraction  of  Iceland  Spar,  as  seen  in  hmoeu- 
lar  vision. 

This  effect  is  produced  by  printing  for  the  left  eye,  lines  in  the  ordinary 
manner,  while  for  the  right  eye,  the  alternate  lines  are  slightly  advanced. 
Upon  combining  the  two  by  means  of  the  stereoscope,  the  printing  ap- 
pears to  be  in  two  planes,  more  or  less  distant  from  each  other. 

Should  the  "  spacing''  of  the  two  not  correspond  exactly^  single  wonls 
will  rise  towards  or  fall  back  from  the  eye ;  thus  by  varying  the  space 
between  the  words  even  in  the  slightest  degree,  a  marked  effect  is  prodn- 
ced.  In  this  age  of  advertising  it  might  be  worth  the  while  of  enterpri- 
sing individuals  to  print  their  advertisements  in  a  stereoscopic  form.  It 
would  certainly  gain  for  them  a  more  general  and  careful  study  than  this 
class  of  literature  can  generally  command.  I  annex,  as  an  example  of 
this  mode  of  printing,  a  stereoscopic  advertisement  of  this  Journal,  wbich 
may  bo  observed  by  simply  placing  the  instrument  over  it. 

5.  Faraselena  and  Lunar  Rainbow  ;  bv  Lieut.  J.  M.  Gilliss. — VThen 
returning  from  Washington  Territory  and  at  9  p.m.  of  July  26th,  we 
were  witnesses  to  atmospheric  phenomena  so  rarely  seen  togetlier  that  a 
brief  notice  is  offered  for  record  in  the  Journal. 

The  steamer's  position  was  lat.  44°  N. ;  long.  124°  30' W.,  and,  con- 
sequently, some  20  miles  N.  W.  of  Umpqua  river,  in  California.  The 
stars  shone  brightly  overhead  and  the  atmosphere  was  perfectly  calm»but 
loaded  with  a  wet  fog  or  mist.  At  the  time  specified,  the  moon  was  8J 
days  old  and  its  altitude  about  20°.  Its  disc  was  enveloped  in  bright 
mist,  which  extended  in  a  well-defined  circle  of  30'  to  32'  diameter.  Tbis 
mist-ring  was  surrounded  by  an  exquisitely  marked  halo  of  about  3* 
diameter,  whose  colors  were  blue,  pearl-white  and  reddish-pink,  the  Wne 
color  nearest  to  the  moon.  The  halo  lasted  from  15"*  to  20™,  its  colors 
gradually  fading,  until  they  were  no  longer  distinguishable,  though  the 
bright  inner  mist-ring  continued  much  longer.  When  it  had  disappeared 
st^rs  were  visible  to  within  15°  of  the  horizon. 

♦  Optische  Studien  von  H.  W.  Dove.     Berlin,  1859. 
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Prior  to  the  formation  of  the  halo,  and  for  some  time  after,  urc  ceased 
1  Id  see  it,  there  was  a  perfectly  formed  fog  or  mist  bow  to  the  north  of  the 
pip.  At  times,  a  blight  tinge  of  dirty  red  could  be  traced  on  its  outer 
ffenler  and  Dear  the  sea,  though  the  predominant  color  was  a  murky 
Iwliite. 

At  9^  30™  a  &iDt  secondary  bow  was  formed  of  3^  lesser  radius,  but 
cAOtinnecl  only  a  few  minutes. 

C  Oil  WelU  of  Pennsylvania  and  Ohio, — A  strong  impulse  has  been 
to  the  explorations  for  petroleum  by  the  success  of  the  well  at 
iville,  P^^nnsylvania,  worked  for  some  years  past  by  the  Pennsylvania 
flock  Oil  Company,  on  Oil  Creek.     In  a  circuit  of  five  miles  from  Titus- 
lille,  there  were  early  in  July,  over  400  wells  in  progress,  and   100  at 
votk,  raising  from  ten  to  fifty  barrels  daily  from  depths  varying  from  40 
Id  300  feet.     The  crude  oil  is  dichromatic,  having  by  transmitted  light  a 
ink  brown  color,  which  by  reflected  light  is  greenish  or  biueibli.     Its  den- 
jky  is  0-882.    It  is  even  in  warm  weather  rather  thick,  and  in  cold  weather 
■  more  stiff,  but  even  at  —16^  is  still  fluid.     Its  odor  is  strong  and  pecu- 
itrfrom  the  Pennsylvania  wells — but  from  the  wells  at  Mecca,  Ohio,  it 
*ii nearly  odorless.     It  boils  at  a  very  liigh  temperature,  but  begins  to  dis- 
till a  thin  colorless  oil,  even  at  212°  F.     I3y  fractional  distillation,  I  ob- 
tuned  from  304  grams  of  crude  oil  of  Titusville : — 


Temperature. 

Quantity. 

Dcnsit; 

lit  Product  at  lOOOC.  =212°?.            (arid  water,) 

5  Gm9. 

sa 

(« 

"  140OC.  to  150oC.=284O  to  302° F. 

26     " 

•738 

Sd 

M 

"  16U°C.  to  16U°C.=302O  to  320°?. 

2y    " 

•752 

4th 

U 

"  160°C.  to  170°U.=32(J°  to  33b°F. 

88     " 

•766 

6ch 
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"  170°0.  to  180O0.=338**  to  350°F. 

17     *• 

•776 
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«i 
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•800 
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"  200°C.  to  220°C=3y2°  to  428^F. 

17     « 

•818 

8lh 
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"  22U°C.  to  270*^0^428°  to  5I8°F. 

12     " 

•854 
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4. 

6. 
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The  6ot7fn^/»oi/i/9  of  these  several  fluids  present  some  anomalies,  but 
ire  usually  progresbive,  thus, 

^0.  2.  common  boiling  at  1150C.=2390F.    remained  constant  at  2280C.=4420F. 

*•  120°C.=248^F.  "  "     270°C.=.518OF, 

"  14oOC.=284°P.  "  "     290OC.=554«>F. 

"  160°C.=:i2uOF.      and  still  rising  at      308°C.=581«>F. 
"  185°  C.=275°F.  rose  rapidly  above  the  range  ofmercu- 

rial  thermometer. 
"  135°C.=275^F.    and  still  rising  at        305°C.=305°F. 

The  first  five  products  remained  entirely  fluid  at  the  low  temperature 
rf-lS^'F. 

At  the  town  of  Mecca,  Trumbull  County,  Ohio,  many  Oil  Wells  have 
lately  been  bored.  We  Ictarn  from  Dr.  J.  S.  Newberry,  wlio  has  lately 
visited  them,  that  only  two  were  as  yet  considerably  productive.  One  at 
'Powers  Corners,'  which  yields  three  or  four  barrels  of  crude  oil,  daily, — 
and  the  second  has  rewarded  the  industry  of  two  poor  Germans  by  the 
onexpccted  yield  of  twenty-five  gallons  hourly,  or  from  twelve  to  sixteen 
barrels  daily.  Over  fifty  wells  were  alrea<ly  in  progress.  Many  of  them 
yicMing  oil  from  the  sand  near  the  surface,  and  all  easily  bored — often  for 
a  well  to  tlio  depth  of  fifty  feet  at  a  cost  not  above  fifty  dollars — without 
tlie  pumping  apparatus  and  lining.  Oil  springs  have  been  known  in  both 
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these  districts  for  over  fifty  years,  and  were  regarded  by  the  agricultanl    ; 
population  with  disgust,  as  spoiling  their  water — until  they  found  them  in 
unexpected  source  of  wealth.     Both  these  districts  are  within  the  coal  re- 
gion— but  the  Pennsylvania  locality,  at  least,  is  below  the  coal-beuing 
rocks. — 8. 

1,  Artesian  Well  at  Columbus,  Ohio, — rate  of  increase  in  temperatfin 
at  2,51 5  feet  depth, — In  a  letter  to  the  Editors  from  T.  K  WormlbTjEm. 
dated  Columbus,  Ohio,  August  6th,  1860.  Dear  Sirs : — ^I  herewith  mm 
you  the  temperature  of  the  artesian  well  in  our  city,  at  a  depth  of  2,575  iseL 

A  few  days  since  a  Walferdin^s  Thermometer,  placed  in  a  glass  tsbe 
filled  with  water,  and  tliis  enclosed  in  a  strong  iron  case,  also  filled  vitii 
water,  was  lowered  to  a  depth  of  2,475  feet,  w-here  it  remained  for  twen^ 
five  hours,  it  was  then  sunk  to  the  bottom  of  the  well,  a  depth  of  2,575 
feet,  where  it  remained  for  forty  minutes.  Upon  the  withdrawal  of  the 
instruments,  it  was  found  to  have  registered  88**  F.  Assuming  this  to  be 
the  temperature  at  the  bottom  of  the  well,  and  also  assuming  as  correct 
data,  that  the  temperature  is  uniformly  53^  F.  at  a  depth  of  90  feet,  ve 
have  an  increase  of  1°  F.  for  every  seventy-one  feet. 

8.  Salt  Wells  in  Michigan. — ^^U  Saginaw,  Michigan,  a  well  669  ftet 
deep  has  been  sunk,  passing  through  the  coal  measures  and  reachiitf 
about  to  the  top  of  the  Devonian.  Its  water  is  half  saturated  with  salt 
and  has  the  temperature  at  surface  of  54°  F. 

At  Grand  Eajnds,  Kent  County,  Michigan,  on  the  Grand  River,  tke 
salt  well  is  661  feet  deep — but  as  it  begins  445  feet  lower  down  intlte 
section  than  the  Saginaw  well,  the  whole  section  presented  by  the  twoii 
over  1,100  feet  Careful  sections  of  all  the  beds  passed  through  hsTS 
been  preserved  by  Mr.  George  A.  Lathrop,  our  informant,  who  will  com- 
municate them  to  the  State  Geologist. 

It  would  be  interesting  to  record  the  bottom  temperature  of  all  aitesitn 
wells,  by  a  Walferdiu's  thermometer,  and  wo  trust  our  correspondests 
will  take  care  to  send  us  such  results. 

Book  Notices — 

1.  A  Treatise  on  Elementary  and  Higher  Algebra  ;  by  Thkodou 
Strong,  LL.  1).,  Prof,  of  Math,  and  Nat  Philosophy  in  Rutgers  C<>llege, 
etc.  New  York.  Pratt,  Oakley  <fe  Co.  1859. — This  work  does  not  be- 
long to  the  class  of  elementary  compilations  with  which  our  schools  tod 
colleges  are  so  abundantly  supplied,  but  is  a  fresh  and  original  treatise, 
stamped  on  every  page  with  the  peculiar  impress  of  the  author*s  wind. 
It  contains  moreover  several  positive  additions  to  the  Science  while  niaiiy 
of  the  demonstrations  of  well  known  propositions  are  new  and  higWy 
suggestive.  The  leading  idea  of  the  author  appears  to  have  been  toiet 
forth  the  theory  of  the  resolution  of  numerical  equations  in  a  new  nias- 
ner ;  and  accordingly  this  subject  is  entered  upon  at  as  early  a  stage  of 
the  book  as  possible.  Thus  he  begins  its  discussion  under  the  he»d  of 
Multiplication,  continues  it  successively  under  the  heads  of  2>ii»w*> 
Oeonietrical  Progressions,  and  Undetermined  Coefficients^  and  finally  com- 
pletes it  in  two  chapters,  near  the  close  of  the  volumo,  on  the  **  Limitiof 
the  Real  Hoots  of  an  Equation  of  the  wth  Degree," — and  the  "  Derelop- 
ment  of  the  Real  and  Imaginary  Roots  of  an  Equation  of  the  nth  I^ 
gree."  This  distribution  of  the  subject,  however,  has  not  conduced  to 
clearness,  while  it  has  given  tha  work  a  character  which  renders  the  word 
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"Etementary,^  introduced  into  the  title,  quite  inappropriate.  We  should 
aoi  have  thought  it  necessary  to  make  this  remark  had  not  the  author  in 
Us  |Niefaoe  declared  that  the  work  was  intended  **  to  give  a  full  view  of  the 
iraaent  state  of  the  science,"  and  also  to  be  adapted  "'  to  the  wants  of 
tetdieia  and  pupils  not  only  in  our  Colleges  and  Academies,  but  in  schools 
^  a  primary  character ^  Dt,  Strong  has  risen  to  such  heights  in  the  sci- 
and  has  so  long  been  an  industrious  explorer  on  its  confines,  that  he 
loat  sight  of  the  paths  by  which  the  novice  must  necessarily  be  intro- 
But  assuming  the  reader  to  have  acquired  a  fair  knowledge  of 
dgebra,  including  the  general  theory  of  equations,  we  would  recommend 
Um  to  read  this  work  as  a  review  in  which  the  science  is  rearranged  in  a 
ipecial  order,  and  a  new  light  is  thereby  thrown  upon  many  of  its  pro- 
eesses.  For  Dr.  Strong  is  a  master  of  his  subject  and  handles  the  most 
ffiBcalt  parts  of  it  with  something  of  that  kind  of  giant  ease  which  we 
M  and  admire  so  much  in  the  great  Euler. 

From  this  statement,  the  reader  will  readily  understand  that  a  minute 
itview  of  this  work,  pointing  out  all  that  is  peculiar  in  methods,  or  in  ar- 
nngement  of  methods,  would  be  a  profitless  and  superfluous  labor.  We 
will  make  but  a  single  remark  upon  that  part  of  the  book  which  is  pro- 
ninently  set  forth  as  new  and  important  both  by  the  author  and  his  re- 
viewers— namely :  the  Solution  of  Cubic  Equations  •*  by  pure  algebra." 
Ihe  author's  solution  is  certainly  new,  (at  least  new  to  us,)  and  extremely 
ingenious ;  but  we  can  hardly  concede  that  it  is  the  only  solution  "  by 
pure  algebra,"  as  appears  to  be  claimed.  For  if  the  term  *^  pure  algebra" 
IB  used  to  distinguish  the  solution  from  that  which  is  obtained  by  trigo- 
Bometry,  then  we  have  other  methods  of  solving  the  "  irreducible  case  of 
Cardan's  rule"  by  **  pure  algebra,"  quite  as  complete  on  this  score  as  that 
of  Dr.  Strong.  He  obtains  the  roots  only  by  a  series  of  successive  ap- 
proximations, and  does  not  present  them  in  the  form  of  a  finite  algebraic 
ibnnula.  Horner's  method  of  solving  equations  appears  to  us  to  meet  the 
ease  as  well  as  Dr.  Strong's,  both  being  based  upon  successive  approxima- 
tion, and  in  practice  Horner's  method  will  generally  be  far  more  expedi- 
tions.  Again,  the  roots  may  be  developed  in  converging  series  (as  was 
done  by  Nicole  as  long  ago  as  1738)  and  thus  obtain^  by  "pure  alge- 
bra." As  compared  with  the  method  by  series.  Dr.  Strong's  solution  pos- 
tesses  the  decided  advantage  that  it  always  approximates  with  tolerable 
xspidity,  the  rate  of  approximation  being  nearly  the  same  in  every  case ; 
while  the  series  of  Nicole  converge  with  more  or  less  rapidity  according 
to  the  relation  existing  between  the  coefficients  of  the  given  equation,  and 
in  certain  cases  the  convergence  is  so  slow  as  to  render  the  series  pracHc" 
My  useless.  For  example,  the  terms  of  the  series  which  express  the  roots 
of  the  equation  a;^  — 2da;=dO,  will  depend  upon  the  successive  powers  of 
the  fraction  f^^^f ,  which  differs  so  little  from  units,  that  one  thousand 
terms  of  the  series  would  barely  suffice  to  determine  the  first  decimal 
place  of  the  root,  whereas  some  ten  or  twelve  approximations  according 
to  Dr.  Strong's  method  will  determine  the  roots  accurately  to  six  dedmal 
places.  This  method,  therefore,  may  be  justly  claimed  as  an  addition  to 
the  science,  as  well  as  the  solution  of  Binomial  Equations,  the  new  demon- 
itrmtion  of  the  Binomial  Theorem,  the  development  of  the  roots  of  equa- 
tions, series,  etc.,  all  of  which  will  be  read  with  pleasure  by  advaxiced 
students. 


808  Miscellaneous  Intelligence. 

2.  Contributions  to  tlie  Palaeontology  of  Iowa,  being  descriptions  of 
new  species  of  Crinoidea  and  other  fossils^ — (supplement  to  vol.  i,  partii, 
of  the  Geological  Repository  of  Iowa);  by  James  Hall. — Eight  ebeets  of 
an  early  copy  of  these  contributions  have  reached  us  from  the  Author  in 
advance  of  publicatiou.  As  we  hope  soon  to  receive  a  complete  copy,  we 
reserve  a  list  of  its  contents  for  a  second  notice. 

Personal. — Prof.  Dana  returned  to  tlie  United  States  early  in  Aa- 
gust,  improved  in  health  by  his  European  visit,  but  not  yet  in  a  state  to 
permit  the  resumption  of  his  accustomed  labors.  Ladt  Fhanelik  mts 
passenger  on  the  same  ship. 

Prof.  C.  U.  Shbpard,  and  Prof.  Alexis  Caswell  of  Brown  Univenity 
are  among  the  American  tourists  in  Europe  this  season. 

Prof.  Eli  AS  Loomis,  LLD.,  late  of  New  York  University,  has  been 
elected  to  the  chair  of  Natural  Philosophy  and  Astronomy  in  Yale  Col- 
lege made  vacant  by  the  death  of  Prof.  D.  Olmsted.  Prof.  Loomis  ii 
now  in  Europe  for  the  purpose  of  making  additions  to  the  physical  cabinet 
of  Yale  College. 

Josr.pii  E.  Sheffield,  Esq.,  a  citizen  of  New  Efaven,  distingnisbed  for 
his  et)li<rhtened  liberality,  has  at  his  sole  charge,  prepared  a  large  sjA 
commodious  building  for  the  uses  of  the  Yale  Scientific  School,  em- 
bracing ample  apartments  for  the  Engineering,  Mechanical  and  Pbyneil 
departments — a  perfectly  appointed  chemical  Laboratory  fitted  f^r  tbiitj 
special  students,  and  private  laboratories  for  the  Professors — a  MetalIa^ 
gical  Laboratory — Lecture  rooms,  both  private^  and  public — and  two  idu- 
seum  rooms — forming  altogether  a  scientific  Establishment,  second  to 
none  in  this  country.  It  will  be  ready  for  occupation  at  the  opening  of 
the  fall  term. 

Transactions  of  the  Am.  Phtlos.  Sociftt,  Phila.,  vol.  xi,  new  fieries.  Purl  HI, 
I860.— Art.  xvi,  p.  187-*J58,  Revision  of  Buprestitla*  of  the  U.  8.,  ^rilh  a  plate.  B| 
John  L.  LeConte,  M.I). — xvii,  p.  259-402,  Aiml^'tic  Orthography  ;  an  liive*ti^i« 
of  tho  sources  of  the  voice  and  their  Alphabetic  notation.  By  Prof.  S.  S.  H«iit' 
mann. 

Proceedings  of  Am.  Phil.  Soc.  Philad..  1860,  January  to  June. — p.  174,  Peathi 
of  membiTs  announceH — p.  176.  Phosphoreserice  of  the  Diamond  ;  Dr.  Emfrvm." 
p.  176,  Gale  of  July  9th  and  10th.  I860— Effects  upon  Philadelphia  Gas  Wiirb; 
Prff.  CrcHMon. — p.  1*77,  Snnscrit  and  Enjjli>h  analo;^ues  ;  Pliny  E.  Cha»€. — Geokfj 
of  the  Arctic  Archipelas^o  drawn  from  Mc  Klintock'a  narrative.  J.  P.  Ijetdeif — pt295, 
Registerin':^  Thermometer ;  Jame^  Ltmn. — p.  297.  Biographical  notice  of  thi  Ul« 
Thomas  NirrrALL — p.  .320.  Optical  education  :  Dr.  Emeriion. — Obituary  notice  d 
JoAEPH  Addison  Alexander;  John  l^rt/burn,  D.D. 

Transactions  of  the  Acadkmy  of  Saint  Louis, (Mo.;)  vol.  i.— p.  583  ObsemtioBi 
on  the  cretaceous  strata  of  Texiw;  B.  F.  Shumard — p.  606,  De»cnpti<>ii»  of  new 
cretaceous  fossils  from  Texas;  B.  F  Shumard  The  author  describes  the  fullovim;: 
Nautilus  TexanuH  ;  Jauira  Wrightii ;  Ontrea  q\iadri plicata  ;  O.  bellaplicnta;  i^" 
dwin  hemigrano^ys—p.  624,  Description  of  five  new  species  of  Gasteropoda,  fnm 
the  Coal  measures,  and  a  Urachiopod  from  the  Potsdam  Sandstone  of  Texa^  B.  /• 
Shumard.  viz:  Pleurotomaria  Brazoensift ;  P.  tenuistriata ;  P.  RiddtUii ;  P,f^ 
dula  ;  Murchiwna  Texana  ;   Orthin  Coloradoftinn, 

MEMoiaFis  DE  l'  Acai)£mik  Impckiale  dks  SciENCEB,  Arts  vt  Bellics  Lmtii  H 
Dijon,  second  scries.  Tome  vii,  1868-1859.  Dijon,  1869,  800  pp.,  scientific  contcoci 
catalogiiet  den  Inacctea  coleopleret  du  dtparteinent  de  la  Culed'&r  («vt7r),  ^^* 
Bouffct. 

Une  visite  d  la  grotte  de  Fouvent  (Haute-Saone) :  Oasements  foaailes  et 
nodiutrie  humaiu ;  memoird  posthume  de  AT.  Nodot. 
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Postscript,  September  7. 

LeVerrier's  Report  on  the  Solar  Eclipue  of  July  18,  1860,  at  Tara- 
in  Spain,  {Vlnstitut,  Nos.  1387-88-89.  Aug.  1-16.)— [At  the 
last  moment,  and  after  our  notices  of  this  phenomenon  were  printed 
(iee  pp.  281,  285,  288),  we  have  received  LcVerrier's  Report  of  the  Ob- 
•errations  of  the  French  Expedition  to  Spain,  made  to  the  Minister  of 
Public  Instruction,  wliich  we  hasten  to  hiy  before  our  readers,  slightly 
omdensed,  although  other  matters  which  some  of  our  correspondents 
vil)  natural iy  look  for  here  are  thereby  displaced.  The  interest  with 
vhich  LeVerrier's  new  views  of  the  physical  constitution  of  the  Sun  will 
lie  read  is  our  apology  to  all  such.] 

LeVerrier  was  accompanied  to  Spain  by  Messrs.  Yvon  Villarceau, 
nd  Chacornao-,  who  were  occupied  chiefly  with  determining  the  height 
aod  position  of  two  or  more  of  the  luminous  appendnges.  M.  Foucaulb 
itodied  the  corona,  and  made  the  photometric  and  photographic  experi- 
ments.  M.  LeVerrier  observed  the  astronomical  phases  of  the  phenome- 
lOD,  and  was  also  charged  with  the  duty  of  obtaining  an  exact  description 
of  the  whole  scene.  Two  telescopes  on  Foucault's  plan  were  devoted  to  the 
aeasurements,  being  provided  with  micrometers  of  peculiar  construction, 
devised  by  Yvon  Villarceau  for  rapid  and  easy  manipulations  in  the  dark. 
Two  excellent  telescopes  of  6  inch  aperture  (one  fur  the  use  of  the  Span- 
iih  observers)  were  also  provided,  to  which  must  bo  added  the  photo- 
graphic apparatus,  a  meridian  circle,  clironometers,  barometers,  seekers, 
and  lafctly  the  great  meridian  instrument  belonging  to  the  War  Depart- 
ment, and  with  which  the  longitude  was  determined — forming  a  grand 
total  of  scientific  baggage  which  on  the  28th  of  June  was  dispatched  for 
Spain.  The  outfit  of  the  English  expedition  was  even  yet  more  consider- 
ible.  Ejirly  in  July  Mr.  Yvon  Villarceau  joined  the  instruments  at  Tudela 
ID  the  center  of  Spain,  on  the  banks  of  the  Ebro,  and  immediately  pro- 
eeeiled  with  them  to  Tarazona  and  to  the  chosen  station  called  the  Sunc" 
tuaire,  1,400  moties  (=4592  feet)  above  the  sea.  M.  LeVerrier  and  Fou- 
cault,  fearing  clouds,  descended  on  the  morning  of  the  18tli  to  a  plateau 
near  the  cemetery  of  Tarazona  where  the  weather  was  magnificent  during 
tLe  whole  eclipse.  Piissing  the  description  of  the  contacts  and  observa- 
tiona  for  time,  <$:c.,  we  note  that  at  totality  they  found  the  general  illu- 
mination of  the  atmosphere  much  greater  than  ihe  relation  of  former  ob- 
lenrers  of  total  eclij^ses  had  led  them  to  expect,  so  that  they  could  read 
and  write  easily  without  using  their  lamps. 

Says  LeV. :  "  The  first  object  which  I  saw  in  the  field  of  the  telescope 
after  the  commencement  of  totality  was  an  isolated  cloud  separated 
from  the  moon^s  border  by  a  space  equal  to  its  own  breadth,  the  wliole 
about  a  minute  and  a  half  high  by  double  that  length.  Its  color  was  a 
beautiful  rose  mixed  with  shades  of  violet,  and  its  transparency  seemed  to 
increase  even  to  brilliant  white  in  some  parts.  A  little  below  on  the  right 
two  clouds  lay  superimposed  on  each  other,  the  smaller  above,  and  the 
two  of  very  unequal  brilliancy.  The  rest  of  the  western  edge  of  the  disc 
and  the  lower  part  showed  nothing  more  than  the  corona,  the  light  of 
which  was  perfectly  white  and  of  the  greatest  brilliancy.  But  30^  below 
the  horizontal  diameter  on  the  east  I  discovered  two  lofty  and  adjoining 
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peaks,  the  upper  sides  both  tinted  \vith  rosy  and  violet  light  while  the 
lower  sides  wore  brilliant  white.  I  do  not  doubt  that  the  toothed  fonn 
I  assign  to  these  peaks  is  real,  which  as  it  contrasted  with  that  of  the 
first  appendages  I  have  described,  1  verified  with  great  care ;  moreoTer, 
in  shifting  the  telescope,  whose  high  power  permitted  a  sight  of  only 
a  small  part  of  the  solar  disc  at  one  time,  I  saw  a  third  peak  a  little 
higher,  also  tooth-formed,  and  resembling  the  two  others  in  color  sod 
form,  differing  only  in  its  larger  dimensions.  The  remainder  of  the  disc 
ofTered  nothing  remarkable,  and  on  returning  to  the  upper  region  I  fomd 
the  two  first  described  clouds  unchanged.  As  the  moment  of  reappeir- 
ance  of  the  Sun  approached,  and  while  waiting  for  the  first  rays,  I  made, 
during  about  20",  perhaps  my  most  important  observation.  The  margin 
of  the  disc  which  two  minutes  before  was  entirely  whito  was  now  tinged 
by  a  delicate  fillet  of  unappreciable  thickness  of  a  purplish  red — then  ai 
the  seconds  glided  by,  this  fillet  enlarged  by  degrees  and  formed  soon 
around  the  black  disc  of  the  moon,  over  a  breadth  of  about  30^  a  red 
border  perfectly  defined  in  thickness,  crescent-formed  and  with  an  irrego- 
lar  outline  above.  At  the  same  instant  the  brilliancy  of  the  part  of  the 
corona  which  during  the  last  second  emerged  from  behind  the  mooa's 
disc  was  exalted  so  rapidly  that  I  was  in  doubt  if  the  sun's  light  was  not 
returned.  It  was  only  on  the  reappearance  of  the  direct  rays,  the  bright- 
ness of  which  obliterated  in  turn  tne  corona,  that  I  was  sure  of  the  natim 
of  three  phenomena  present  at  the  same  time,  which  I  thus  sum  up. 

1.  The  visible  part  of  the  emergent  Sun  over  its  whole  breadth  and  up 
to  the  height  of  seven  or  eiffht  seconds  was  covered  by  a  bed  of  nsf 
clouds,  which  appeared  to  gam  in  thickness  as  they  emerged  from  behind 
the  disc  of  the  moon.  Must  we  believe  that  the  entire  surface  of  the 
sun  is  overspread  at  a  small  elevation  as  it  is  strewn  with  facula;,  and 
that  the  roseate  clouds  are  emanations,  appearing  like  spots  on  the  san'i 
disc? 

2.  The  intensity  of  the  light  in  the  corona  which  is  always  white,  va- 
ries with  great  rapidity  in  the  immediate  vicinity  of  the  Sun's  disc. 

3.  The  reappearance  of  the  direct  sunlight  was  at  3^*  0™  49»-0.  To- 
tal obscuration  continued  3"»  14«'3,  The  disc  of  tho  moon  completely 
cleared  the  Sun  at  4»»  C°>  20«.'" 

[M.  Foucault*8  interesting  observations  on  the  photographs,  etc,  we 
unavoidably  postponed  for  want  of  room.] 

LeVerrier  goes  on  to  state  that  the  observation  of  his  party  authorize, in 
his  opinion,  important  modifications  in  the  generally  received  notions  re- 
specting the  physical  constitution  of  the  Sun.  Arago  in  his  notice  of  solir 
eclipses — says,  "  where  exist  the  reddish  flames  with  well  defined  onilines 
which  during  the  total  eclipse  of  tho  8th  of  July,  1842,  passed  con5ide^ 
ably  beyond  tho  outlines  of  the  lunar  disc  ?  These  flames  were  either  in 
the  Moon,  or  in  the  Sun,  or  in  our  atmosphere ;  unless,  indeed,  denying 
their  actual  existence,  we  regard  them  as  an  efiiect  of  light,  for  example 
as  phenomena  of  diftraction." 

The  two  Inst  suppositions  have  found  few  partisans.  Before  adoptiojT 
any  hypothesis  it  is  necessary  to  decide  by  observation  a  certain  feature  oif 
tho  phenomenon.  During  tho  eclipse,  the  disc  of  the  moon  moves  across 
tho  disc  of  the  Sun.    But  do  these  reddish  clouds  follow  the  moon  in 


the  French  Astronomical  Expedition.  311 

(  movement  ?  or  does  each  cloud  remain  invariablj  above  the  same 
^int  on  the  solar  disc  ?  In  tlio  first  case  the  origin  of  the  luminous 
cmds  IB  to  be  sought  in  the  Moon ;  in  the  second  casc^  these  clouds 
ioDB  to  the  Sun.  For  clearness  sake,  assume  the  latter  supposition, 
id  ouerre  what  appearances  should  present  themselves  when  the  lunar 
■e  passes  like  a  screen  over  the  whole.  Consider  first  a  cloud  situ- 
bed  on  the  east  and  adherent  to  the  Sun^s  limb.  This  object  will  bo 
iuble  at  the  instant  when  totality  commences.  The  advancing  moon 
ill  regularly,  at  the  rate  of  a  half  second  of  arc  in  a  second  of  time, 
lyrer  with  its  limb  successively  the  lower  then  the  middle  and  lastly  the 
igher  portions — thus  constantly  diminishing  the  height  of  the  cloud. 
*or  a  cloud  situated  on  the  west,  these  appearances  will  be  reversed,  its 
nagnitude  increasing  as  the  moon  gradually  uncovers  it  K  then  the 
oaeate  appendages  seen  during  a  total  eclipse,  depend  on  the  sun,  the  fact 
hould  appear  by  the  variation  in  height  between  those  .which  appear  in 
he  east  and  the  west.  The  phenomena  will  appear  otherwise  if  the  clouds 
appertain  to  the  moon. 

In  the  absenco  of  equatorial  solar  clouds,  the  question  in  dispute  can 
itjll  be  decided  bv  observations  on  those  seen  on  the  south  or  north  of  the 
liic.  The  height  of  these  clouds  ought  not  to  vary,  it  is  true,  whether 
they  belong  to  the  moon,  or  to  the  sun,  but  in  the  latter  case,  carried 
iway  by  the  sun  they  would  be  displaced  on  the  lunar  disc  with  a  cer- 
tain velocity,  while  if  they  are  adherent  to  the  moou^s  disc,  they  would 
■ot  be  so  displaced  Hence  the  study  of  the  height  of  the  luminous 
ekrads,  whether  east  and  west  or  north  and  south,  has  the  highest  interest. 
All  the  elements  of  the  desired  demonstration  are  found  in  the  Spanish 
observations.  In  my  first  report,  I  mentioned  the  successive  increase  in 
thickuess  of  a  band  of  rosy  clouds  visible  from  the  cast  to  the  end  of  the 
eclipse.  Messrs.  Yvon  Villarceau  and  Chacomac  have  carefully  noted  the 
motions  of  a  cloud,  situated  on  the  north.  This  cloud,  according  to  M. 
Villarceau,  in  two  minutes*  time  was  displaced  3^**  on  the  moon^s  disc,  in 
moving  to  the  west.  The  measurements  of  M.  Chacomac  cover  an  inter- 
ral  of  over  six  minutes  in  time,  in  which  the  cloud  moved  11-^**. 

Beautiful  observ'ation,  and  one  which  could  not  have  been  hoped  for  ! 
We  see  that  the  duration  of  the  motion  studied  by  Chacomac,  much  ex- 
ceeds the  time  of  total  obscuration.  The  last  me«isure  was  made  more  than 
three  minutes  after  sun-liffht  had  reappeared !  It  is  important  to  note, 
unon^  other  points  that  this  was  not  done  with  a  cloud  vaguely  seen  after 
'iie  rvturn  of  sunlight,  but  fortunately  it  was  a  measurement  so  care- 
uUy  made  as  to  be  a  guaranty  against  the  possibility  of  illusion.  It  should 
>e  adderl  that  the  displacement  of  the  luminous  cloud  determined  by  the 
>bservations  made  at  the  Sanctuaire,  is  precisely  equal  to  that  required 
by  calculation,  assuming  the  cloud  to  belong  to  tlie  Sun.  There  remains, 
then,  no  foundation  for  a  doubt,  as  to  the  nature  of  Uio  rosy  clouds 
vhich  have  been  variously  called  flames,  mountains,  protuberances,  and 
clouds. 

The  ol)servation  on  one  of  the  appendages,  perfectly  isolated  from  tlie 
iiso  of  both  the  Sun  and  Moon  and  of  a  sharply  pronounced  character, 
ind  on  the  other  the  appearance  of  a  rosy  band  on  the  west  at  the  mo- 
ment of  emersion,  and  the  rate  of  motion  of  a  second  appendage,  fixed 
t>y  Villarceau  and  Chacomac,  prove  that  these  objects  belong  to  Uie  Sun. 
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[SECOND    SERIES.] 


Art.  XXYIII. — Lecture  on  the  Oulf  Stream^  Prepared  at  the 
Beqiiest  of  the  American  Association  for  the  Advancement  of  Sci- 
ence ;  by  A.  D.  Bache,  Supt.  U.  S.  Coast  Survey  * 

[Delivered  before  the  American  AssociAtion  for  the  AdyancemcDt  of  Science,  at 

Newport.] 

By  request  of  the  Association,  at  their  last  meeting,  at  Spring- 
Id,  I  now  present  a  summary  of  the  results  of  the  Gulf  Stream 
?lorations  made  by  the  olBcers  of  the  Coast  Survey, 
'he  Gulf  Stream  is  the  great  hydrographic  feature  of  the  Ilni- 
States  coast,  and  no  survey  of  the  coast  could  be  complete 
r  purposes  of  navigation,  without  it.  Hence  the  explorations 
xve  been  early  undertaken  and  thoroughly  carried  on.  But  as 
il  re<^uired  peculiar  means  and  special  adaptation  in  the  officers 
to  this  line  of  research,  and  did  not  require  a  continuous  survey, 
the  work  has  been  executed  from  time  to  time,  as  means  and 
officers  could  be  had  without  interference  with  the  more  regular 
operations  of  the  hydrography. 

An  act  of  Congress  which  refers  to  this  Survey,  requires  the 
immediate  presentation  of  its  results  to  Congress  and  tney  have 
therefore  been  discussed  as  soon  as  procured  and  have  been 
given  to  the  public. 

This  is  the  great  sea  mark  of  the  coast  of  the  United  States, 
both  Gulf  and  Atlantic,  and  its  qualities  as  hindrances  and  aids 
te  navigation  require  that  the  navigator  should  be  well  informed 
in  regard  to  it. 

*  Commonicmted  bj  the  Author. 
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In  order  to  present  an  intelligible  summary  of  the  results  ob* 
tained  by  the  tJoast  Survey  in  the  short  time  allowed  for  a  lee- 
ture,  it  IS  necessary  to  condense  the  subject  very  consideraUj; 
to  omit  matters  at  all  extraneous  to  the  subjects  m  hand,  and  to 
confine  myself  to  a  brief  and  direct  statement  of  the  meam  em- 
ployed  in  examining  the  stream  from*  its  surface  to  its  depths,  As 
method  of  studying  the  results,  and  of  the  results  themselves. 

The  temperatures  in  and  near  the  Gulf  Stream,  are  among 
its  most  striking  peculiarities,  and  therefore  have  formed  cm 
principal  object  of  observation.  It  will  be  necessary  in  order  to 
oring  the  subject  within  limits,  to  confine  mvself  chiefly  ik 
this  time  to  the  consideration  of  this  class  of  facts  and  to  tlie 
results  and  laws  connected  with  them. 

I  shall  proceed  therefore  to  consider  the  subject  under  the  fi)l- 
lowing  heads : 

1.  The  Instruments  for  determining  depths  and  temperatorei 
and  for  obtaining  specimens  of  the  bottom. 

2.  The  plan  of  research. 

8.  The  method  of  discussion  of  the  results. 

4.  The  results,  consisting  of  type-curves  of  the  law  of  change 
of  temperature  with  depth,  at  several  characteristic  positiooi 
Type-curves  showing  the  distribution  of  temperatures  across  the 
stream,  represented  by  two  sets  of  curves,  one  in  which  the  van- 
able  temperatures  at  the  same  depth  is  shown,  and  the  other  in 
which  the  variable  depth  of  the  same  temperature  is  represented 
Upon  the  diagrams  showing  these  latter  curves,  the  figure  of  tlie 
bottom  of  the  sea  is  given,  where  it  has  been  obtained. 

Discussion  in  regard  to  the  cold  wall,  which  is  one  of  the  most 
interesting  features  of  the  approach  to  the  Gulf  Stream. 

6.  The  limit  of  accuracy  of  the  results. 

6.  The  figure  of  the  bottom  of  the  ocean  below  the  Gulf 
Stream. 

7.  The  general  features  of  the  Gulf  Stream  as  to  temperature. 
These  points  are  illustrated  by  diagrams,  enabling  the  eye  to 

follow  the  results  as  they  are  stated. 

L  Instruments. 

1.  For  Temperatures. — The  instrument  for  determining  temper- 
atures should  fulfill  the  two  conditions  of  registering  its  indica- 
tions and  of  being  unaffected  by  pressure.  The  common  mercu- 
rial thermometer,  while  it  answers  perfectly  for  the  determination 
of  temperatures  at  the  surface,  fails  in  both  the  conditions  stated 
The  ordinary  self-registering  thermometer,  or  self-registering 
metallic  thermometer,  in  the  watch  form,  as  made  by  Breguet, 
Montandon,  and  Jiirgensen,  when  provided  with  a  suitable  cover 
to  protect  it  from  pressure,  answers  a  good  purpose,  and  has 
been  extensively  applied  in  the  course  of  the  oDservations.    As 
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%  rule  it  is  only  the  minimum  temperature  thermometers  that 
must  be  used,  as  the  temperatures  decrease  generally  in  descend- 
ing.    An  ordinary  self-registering  minimum  thermometer  placed 
in  a  glass  globe,  was  successfully  used  by  Commander  Charles  H< 
Davis,  and  by  Lieut.  G.  M.  Bache.  It  has  the  disadyantage  of  tak-^ 
ing  the  temperature  slowly,  and  of  being  inapplicable  below  a 
certain  depth.    Small  hollow  cylindrical  brass  vessels  which  were 
divided  in  two  parts  closely  fitted  by  grinding,  and  within  which 
Ihe  Breguet  thermometers  of  the  watch  form  were  placed,  were 
An  improvement  upon  the  glass  globe^  as  taking  the  temperature 
of  the  sea  more  rapidly,  but  besides  the  difficulty  of  making  the 
joint  tight,  they  were  crushed  by  the  pressure,  at  even  moderate 
depths.     The  substitution  of  a  globe,  for  the  cylinder,  extended 
the  range  of  these  instruments,  but  the  thermometers  Were  often 
crashed  or  injured  by  the  access  of  sea- water  to  the  interior  of 
ihe  globe.    Six^s  self-registering  thermometers  as  bearing  con- 
siderable pressure  without  injury  and  without  rendering  the  in- 
dications erroneous,  and  as  requiring  no  case  to  enclose  them, 
except  to  prevent  breaking  from  accidental  knocks  in  handlings 
are  very  useful.     They  are  still  favorites  with  many  of  the  offi- 
cers, though  others  complain  of  their  great  liability  to  derange- 
ment, especially  if  the  mercury  is  not  perfectly  clean,  when  Uie 
mercurial  column  easily  separates  and  some  skill  is  reauired  to 
bring  it  together.    These  instruments  are  from  their  cheapness 
still  furnished  to  the  parties  and  are  used  successfully  at  depths 
reaching  about  one  hundred  fathoms,  and  on  occasions,  consider* 
rably  lower.     Keeping  them  in  order  requires  the  skill  of  an 
experimenter,  rather  than  that  of  an  observer,  and  hence  they 
do  not  satisfactorily  fulfill  the  conditions  of  the  problem.    The 
metallic  thermometer  of  Joseph  Saxton,  Esq.,  of  the  U.  S.  Office 
of  Weights  and  Measures,  is  a  compound  coil  resembling  some* 
what  the  well  known  instrument  or  Breguet    In  its  construe 
tion,  two  stout  ribbons,  of  silver  and  platinum — carefiilly  united 
by  silver  solder  to  an  intermediate  thin  plate  of  gold — are  coiled 
with  the  more  expansible  metal  in  the  interior.     The  gold  serves 
to  prevent  the  tendency  of  the  silver  and  platinum  to  separate. 
The  lower  end  of  this  coil  is  fastened  to  a  brass  stem  passing 
through  the  axis  of  the  coil,  while  its  upper  end  is  firmly  at- 
tached to  the  base  of  a  short  cylinder.     The  whole  motion  of 
the  coil  as  it  winds  and  unwinds  with  variations  of  tempera- 
tare,  thus  acts  to  rotate  the  axial  stem.    This  motion  is  magni- 
fied by  multiplying  wheels  contained  in  the  short  cylinder  at  top^ 
and  is  registered  upon  the  dial  of  the  instrument  by  an  indeX| 
which  pushes  before  it  a  registering  hand,  moving  with  suffi- 
cient  friction  merelv  to  retain  its  place  when  thrust  forward  by 
the  index  hand  of  the  thermometer^    These  instruments  are 
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graduated  by  trial.  The  brass  and  silver  portions  reoc 
thick  coating  of  gold  by  the  electrotype  process  to  prevci 
action  of  the  sea- water  upon  them. 

When  kept  clean  by  rrequent  washing  in  fresh  water,  i 
good  order  and  frequently  compared  with  the  standards  to 
against  accidental  derangements,  these  thermometers  answ 
mirably  all  the  required  conditions.  The  length  of  th 
measured  along  its  axis  should  not  be  less  than  six  ind 
the  interf>osition  of  wheels  to  magnify  the  motion,  should 
as  possible,  be  avoided.  The  water  being  all  around  th' 
which  is  a  good  conductor,  and  has  a  low  specific  heat,  the  i 
ment  readily  feels  the  temperature  of  the  part  of  the  sea 
it  is  exposed,  and  rejgisters  it  to  less  than  half  a  degree 
0*2)  with  certainty.  The  box  which  covers  the  coil  and  i 
ting  part  of  the  thermometer  is  merely  to  protect  it  from 
dental  injury,  and  is  open  so  as  to  permit  the  sea-wa 
pass  freely  through  it.  Plate  IV  gives  a  view  of  Sa 
metallic  thermometer,  and  of  its  various  parts  in  detail, 
though  there  seemed  no  reason  to  doubt  that  this  instr 
was  free  from  any  effects  of  pressure,  it  was  deemed  desira 
actually  try  it  by  extreme  pressure  and  a  series  of  experi 
made  by  J.  M.  Batchelder,  Esq.,  showed  that  at  pressures  les 
that  corresponding  to  600  fathoms,  the  effect  was  less  the 
degree  (0°-25  to  V)  and  at  pressures  from  600  to  1500  fa 
the  change  amounted  to  little  more  than  from  7°  to  9°  Fah 
index  returning  when  the  pressure  was  removed.  For 
depths  the  effects  of  pressure  roust  be  ascertained,  as  it  is  s] 
in  each  instrument  and  probably  depends  chiefly  upon 
mechanical  defect  in  the  construction,  perhaps  in  the  solde 

The  apparatus  used  in  these  experiments  on  the  effect  oi 
sure,  was  a  very  ingenious  one  for  testing  hydraulic  engir 
Mr.  Thomas  Davison  of  the  Novelty  Iron  Works  of  New 
Fig.  No.  12,  Plate  IV. 

2.  For  Depths, — Where  the  depth  becomes  considerab! 
usual  sounding  line  fails  entirely  to  give  it,  especially  if  tl 
a  current  and  more  especially  if  there  is  besides,  a  counts 
rent  The  amount  of  "  stray  line  "  is  very  variable.  Thi 
ject  has  been  ably  examined  of  late  years  by  Commanders  3 
and  S.  P.  Lee,  Lieuts.  Berryman,  Brooke  and  others  of  our 
and  by  Commander  Dayman  and  others  of  the  British 
and  especially  by  Prof.  Trowbridge  of  the  Coast  Survey 
memoir  read  before  the  Association  ("  Deep  Sea  Sound 
by  W.  P.  Trowbridge,  Assistant  U.  S.  Coast  Survey,)  £ 
meeting  in  Baltimore  and  re-published  in  the  American  Jc 
of  Science  and  Arts,  vol.  xxviii  for  the  year  1858. 

♦  Gulf  Stream  Explorations  ;  Thlnl  Memoir  Proceedings  Amer.  Assoc  A( 
18th  MeetiDg,  Springfield,  1869,  and  this  Jour^  [2],  7oL  xxiz,  1860. 
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The  use  of  Ogden's  or  Ericcson^s  leads  to  100  fathoms  is  still 
continued  by  some  of  the  officers  of  the  survey,  though,  at  such 
depths,  nothing  better  than  the  common  sounding  line  is  in  fact 
required.  Massey's  lead  with  Woltman's  wheel,  as  an  indicator. 
)ui8  been  extensively  used  of  late  years.  Mr.  Saxton's  indicator 
k  more  simple  than  Massey's,  but  acts  upon  the  same  principle. 
To  remedy  the  defect  of  the  turning  of  tne  cord  of  the  lead  Ime, 
two  indicators  are  applied,  one  on  each  side  of  the  axis.  Prof. 
Trowbridge's  lead  modified  somewhat  from  that  described  at 
the  last  meeting  of  the  Association  in  Baltimore,  has  recently 
been  tried  with  good  success  by  Lieut.  Comdg.  Wilkinson  in  the 
last  soundings  across  the  Straits  of  Florida  for  the  telegraph  to 
Havana.  The  most  reliable  observations  heretofore  made  in  the 
Coast  Survey  have  been  with  Massey's  indicator,  the  errors  are 
not  such  as  to  affect  the  development  of  the  laws  of  change  at 
the  moderate  depth  reached  in  most  of  the  observations,  and  at 
neat  depths  the  changes  are  very  slow.  The  new  apparatus 
has  the  advantage  of  saving  a  great  deal  of  time  and  therefore 
inaccuracies  from  change  of  position  during  the  sounding  are 
avoided. 

8.  JFor  obtaining  specimens  from  the  bottom. — The  only  satisfac- 
tory test  of  having  reached  the  bottom  of  the  sea  at  considerable 
depths  being  the  bringing  up  of  a  specimen,  this  has  been  a  sub- 
ject of  constant  study  with  us.  The  different  instruments  inven- 
ted by  Lieut.  Stellwagen,  Commander  Sands,  Lieut.  Craven, 
Lieut.  Berryman,  Lieut.  Brooke  and  other  oflScers  of  our  navy, 
are  all  in  use  for  different  kinds  of  bottom,  and  according  to  the 
preference  given  by  different  hydrographic  chiefe.  The  one 
most  commonly  used  in  these  explorations  has  been  Lieut. 
Stellwagen^s  invention ;  a  cup  placea  below  the  sounding  lead, 
covered  by  a  dick  or  valve  of  leather  which  slides  up  the  stem  of 
the  cup  and  opens  when  the  lead  is  descending,  closing  when  it  is 
raised.  The  weight  of  the  lead  and  the  turning  of  the  cord  gen- 
erally suffice  to  sink  the  cup  into  the  bottom,  filling  it,  and  when 
ibe  valve  is  made  to  close  tightly  by  a  piece  of  flexible  leader 
below  the  stiff  disk,  the  specimen  is  not  washed  out  as  the  lead 
18  drawn  up.  In  Commander  Sands'  sounding  apparatus  a 
spring  keeps  an  outer  cylinder  over  an  opening  in  an  inner  hol- 
low one,  until  it  reaches  the  bottom,  when  the  outer  cylinder  is 
foroed  upwards  and  the  opening  at  the  side  of  the  inner  one, 
which,  having  a  conical  termination,  penetrates  the  bottom,  per- 
mitting a  specimen  of  the  bottom  to  pass  in.  On  raising  the 
lead  the  spring  forces  the  outer  cylinder  over  the  opening,  pre- 
venting the  specimen  from  being  washed  out.  The  only  very 
deep  soundings  being,  as  a  general  rule,  in  soft  bottom,  Sands' 
specimen-cylinder  is  admirably  adapted  to  that  class  of  work. 
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TL  Plan  of  thb  Work. 

The  plan  of  the  work  was  simple.  The  temperatures  were  to 
be  ascertained  at  various  depths,  at  different  aistances  from  the 
coast,  on  sections  as  nearly  at  right  angles  with  the  stream  u 
practicable,  the  sections  starting  from  some  point  well  known  it 
position.  The  temperatures  were  to  be  taken  at  distances  di- 
minishing as  the  changes  of  temperature  were  more  rapid.  So 
in  regard  to  the  depths,  the  observations  were  to  be  multiplied 
in  the  strata  of  rapidly  varyinff  temperatures  near  the  sur&oa 
So  in  r^ard  to  position,  when  tne  cold  water  near  the  coast  wii 
rapidly  exchanging  for  the.  warm  water  of  the  Gulf  Stream,  the 
sections  diminisning  in  distance  as  the  source  of  the  warm  water 
was  approai)hed. 

The  vessel's  position  was  determined  with  reference  to  some 
prominent  point,  Sandy  Hook,  or  Cape  Mav,  for  example,  the 
course  run  was  perpendicular  to  the  su{)posed  axis  of  the  stream, 
S.E.,  several  positions  were  taken  up  in  succession  and  at  each 
the  temperatures  ascertained  at  the  sur&ce,  at  5,  10,  15,  20,  30^  I 
60,  100,  200,  800,  400,  600  fathoms,  or  depths  found  to  apply  | 
more  satisfactorily  under  the  general  rule,  to  the  position  and 
section.     Having  crossed  the  stream  any  position  found  to  be 
desirable,  could  be  assumed  on  returning,  and  the  extreme  posi- 
tion reacned  was  verified  by  the  return  to  the  coast 

The  summer  season  was  selected  for  the  standard  observations 
for  various  reasons,  but  chiefly  for  two,  namely,  that  the  weather 

{)ermitted  more  accurate  work,  and  the  phenomena  were  more 
ikely  to  be  those  of  equilibrium,  when  the  surface  water  was 
more  slowly  changing  its  temperature.  Our  little  vessels  could 
not,  without  considerable  danger,  be  exposed  to  the  roughness  of 
the  wind  and  water  in  the  Gulf  Stream  in  winter,  and  when  we 
attempted  comparative  winter  observations,  disappointment  was 
often  the  result.  The  loss  of  one  valuable  officer  and  ten  of  his 
crew,  and  the  extreme  peril  of  another  in  autumnal  explorations 
of  the  stream,  has  but  too  fully  justified  these  precautions.  The 
propriety  of  selecting  the  summer  for  making  the  observations 
was  completely  proved  by  the  success  in  determining  the  laws  of 
temperature. 

These  observations  were  but  incidental  to  the  hydrography  of 
the  coast,  and  hence  were  prosecuted  only  when  means  could 
be  spared  from  other  more  pressing  and  regular  parts  of  the 
work.  It  was  only  a  favorable  conjuncture  with  regard  to  oflS- 
cers,  means,  weather,  adaptation  of  vessel,  and  the  like,  which 
gave  results  even  when  attempted.  Too  much  credit  cannot  be 
assigned  to  those  who  have  succeeded  in  this  laborious  and  per- 
ilous work,  and  their  names  have  been  kept  in  close  connection 
with  their  results,  whenever  and  wherever  brought  before  the 
public,  and  they  have  been  carefully  preserved  in  the  archives 
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lOf  the  Survey.  Charles  H.  Davis,  George  M.  Bache,  S.  P.  Lee, 
Sichard  Bache,  John  N.  Maffitt,  T.  A.  Craven,  Otway  H.  Berry- 
■Mn,  B.  F.  Sands  and  John  Wilkinson  make  up  the  list  of  our 
poocessful  observers  in  this  jBeld  within  the  last  sixteen  years. 
IPheir  names  you  will  see  attached  to  the  sections  run  by  them 
on  the  general  chart  of  the  Gulf  Stream  presented  to  you  this 
urening. 

.  The  first  was  run  in  1844,  firom  Nantucket  south  and  eastward, 
W  Commander  C.  H.  Davis,  now  the  accomplished  Superinten- 
Mnt  of  the  Nautical  Almanac,  and  the  last  in  1860  by  Lieut. 
John  Wilkinson,  from  the  Tortugas,  southeast  to  the  coast  of 
Caba.     The  work  still  goes  on  perseveringly. 

The  number  of  sections  run  has  been  fourteen,  the  number  of 
pofiitions  on  these  sections  occupied  800,  and  the  number  of  ob- 
•ervations  made  for  temperature  8600.  The  limits  below  which 
the  stream  and  the  adjacent  waters  have  been  explored  for  tem- 
peratures are  fix)m  latitude  23°  N.,  to  41*^  N.,  and  fix>m  longi- 
tode  88''  W.  to  eei*"  W.  from  near  Havana  to  near  Cape  Cod, 
and  from  the  Tortugas  to  9^°  E.  of  Cape  Henlopen.  The  dis- 
tance along  the  axis  of  the  Gulf  Stream  to  the  most  north- 
eastern point  in  the  North  Atlantic,  measures  nearly  1400  nau- 
tical miles. 

nL    Method  of  Discussion  of  the  Results. 

These  have  generally  been  discussed  by  diagrams,  sometimes 
by  anal  vtical  formulae ;  the  former  method  is  generally  best  adapt- 
ed to  tl^e  character  and  degree  of  accuracy  and  circumstances 
of  the  observation ;  the  diagrams  finally  adopted  after  trials  were 
chiefly  of  three  different  kinds,  one  for  the  discussion  of  the 
change  of  temperature  with  depths,  the  two  others  for  the  change 
of  temperature  with  position  as  well  as  depth.  Of  the  first  of 
these  diagrams  Nos.  1  and  2,  Plate  I,  are  specimens.  The  depths 
constitute  the  ordinates  and  the  temperatures  the  abscissae  of  a 
curve,  showing  the  law  of  change  of  temperature  with  the  depth. 
Upon  the  horizontal  lines  at  the  top  of  the  paper  the  tempera- 
tares  from  ten  degrees  to  ten  degrees  Fahr.  are  written  and  on 
the  vertical  line  at  the  side,  the  depths.  The  separate  observa- 
tions being  represented  by  dots ;  the  curve  is  drawn  with  a  firee 
hand  among  them. 

The  next  two  classes  of  diagrams  give  the  distribution  of  tem- 
peratures across  the  sections.  In  the  first  the  temperature  cor- 
responding to  the  same  depth ;  in  the  second  the  depths  corres- 
ponding to  the  same  temperatures.  In  this  latter  the  figure  of  the 
Dottom  is  shown  when  ascertained.  In  both  classes  the  distances 
finom  the  cape,  or  headland,  city  or  inlet,  which  is  the  origin  of 
the  section  is  marked,  and  the  several  positions  occupied  for  ob- 
serving, so  that  the  abscissae  of  the  curve  are  the  distances  from 
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the  point  of  beginning.  In  the  first  (see  diagram  No.  4,  Plate  I}) 
the  temperatures  are  marked  on  the  vertical  lines  at  the  left»d»' 
of  the  oiagrams,  the  ordinates  of  the  curves  thus  oorresponding 
to  temperatures.  In  the  second  (see  diagram  No.  9,  Plate  I,) 
the  depths  are  similarly  written,  the  ordinates  thus  corresponding 
to  depths.  The  notes  or  legend,  show  in  the  first  case  to  what 
depths  the  curves  correspond  and  in  the  second  to  what  tempe^ 
atures.  The  observations  at  each  position  being  plotted  acooid> 
ing  to  its  temperature  or  depth  in  the  two  classes  of  diagrami; 
the  curve  is  arawn  with  a  me  hand  among  the  points. 

It  should  be  observed  that  the  discussion  of  each  season's  ob- 
servations was  in  general  made  separately,  and  that  the  result  cf 
one,  two  or  three  seasons,  grouped,  were  announced  separately, 
leaving  to  the  new  observations  to  confirm,  or  refute,  the  con- 
clusions drawn.  It  is  a  remarkable  &ct  that  with  such  difficul- 
ties in  the  way,  in  the  character  of  the  phenomena  to  be  observed, 
in  the  diversity  of  seasons  and  of  oDservers,  the  phenomena 
have  always  been  readily  deducible  from  the  observations,  and 
that  the  separate  discussions  have  been  confirmations,  the  follow- 
ing of  the  preceding;  in  short  that  the  nature  of  the  medium 
in  which  the  work  has  been  performed  in  its  relations  to  heat, 
has  more  than  compensated  for  other  difficulties  and  that  the 
results  are  more  accordant  than  the  elaborate  ones  obtained  fix)m 
the  progress  of  temperature  below  the  surface  of  the  ground  by 
the  experienced  and  skillful  observers  who  have  made  them. 
Few  observations  have  been  rejected  in  the  whole  series. 

I  need  not  notice  special  diagrams  which  will  be  explained 
when  your  attention  is  called  to  them. 

When  the  character  of  the  diagrams  to  be  made  had  been 
definitely  fixed,  they  were  prepared  under  the  direction  of  the 
chiefs  of  the  parties,  so  that  I  was  relieved  of  the  personal  labor 
of  representing  the  results.  In  the  subsequent  general  discussion 
I  was  greatly  assisted  by  Prof.  Pendleton,  U.  S.  N.  and  by  Prot 
W.  P.  rroworidge,  Assistant  U.  S.  Coast  Survey,  who  has  made 
a  general  review  of  the  whole  of  the  results  preparatory  to  their 
publication  in  a  volume  of  the  Eecords  and  Kesults  of  the  Coast 
Survey. 

IV.    Results. 

1.  Type-curves  of  law  of  temperature  with  depths  at  the  most  charac- 
teristic positions, — The  two  most  characteristic  positions  are  in  the 
cold  current  between  the  land  and  the  Gulf  Stream  and  in  the 
axis  of  the  stream  itself. 

1.  Diagram  No.  1,  Plate  I,  is  a  specimen  of  the  type-curve  in 
the  cold  current.  The  long  tongue  from  the  surface  to  about  50 
fathoms  in  depth  is  the  overflow  of  the  warm  water  of  the  Gulf 
Stream,  the  temperature  varying  from  %V  to  about  55*^.     The 
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nperatures  in  the  mass  of  water  from  50  fathoms  down  to  500 
thorns  are  just  such  as  would  take  place  in  a  mass  of  water 
ttted  by  conduction  from  the  surface,  the  law  is  that  of  a  loga- 
Amic  curve,  in  which  the  conducting  power  of  sea  water  is  the 
odulus  of  the  system. 

A  comparison  of  many  of  these  curves  with  the  logarithmic 
iTm  showed  that  it  was  applicable  to  them  within  the  limits  of 
e  probable  error  of  the  observations.  Taking  the  warm  stra- 
in from  the  Gulf  of  Mexico  above  and  the  cold  polar  stratum 
•low,  the  mass  of  the  water  between  is  heated  by  conduction. 
he  bottom  of  the  sea  has  not  been  reached  under  the  axis  of 
le  Gulf  Stream,  north  of  Cape  Lookout  on  the  North  Carolina 
last. 

This  form  of  curve  was  deduced  in  1844  from  the  observations 
r  Commander  Charles  H.  Davis  and  was  the  first  discovery 
lade  in  connection  with  the  then  recently  commenced  system- 
fio  exploration  of  the  Gulf  Stream  by  the  Coast  Survey. 

2.  Wos.  2,  3,  and  8  bis,  Plate  I,  are  specimens  of  the  type- 
arve  in  the  Gulf  Stream,  taken  from  the  sections  off  Cape  Henry, 
lape  Hatteras  and  Charleston,  being  characterized  by  the  com- 
nratively  short  beak  or  projection  and  the  persistence  of  the 
igher  temperature  to  great  depths  as  55°  to  425,  450,  550  fath- 
ID8  giving  the  peculiar  shape  to  this  curve  between  50  and 
00  £ithoms. 

L  Type-curves  of  distribution  of  Temperature  across  the  Stream, 

(a.)  Curves  of  temperature  at  the  same  depths. — The  sections 
Mtde  are  the  following,  begiiming  the  enumeration  at  the  Gulf 
f  Mexico:  1.  Tortugas  to  Havana.  2.  Sombrero  Key  to  Salt 
Ley.  3.  Carysfort,  L.  H.,  to  Cuba.  4.  Cape  Florida  to  Bemiai. 
.  Off  Cape  Cafiaveral.  6.  Off  St.  Augustine.  7.  Off  St  Si- 
lon's,  Georgia.  8.  Off  Charleston.  9.  Off  Cape  Fear.  10.  Off 
Jape  Hatteras.  11.  Off  Cape  Henry.  12.  Off  Cape  May.  18. 
)ff  Sandy  Hook.  14.  Off  Cape  Cod,  being  on  the  average  one 
J  each  hundred  miles  along  the  axis  of  the  stream.  These  are 
oarked  on  the  general  chart,  Plate  III,  the  names  of  the  ex- 
Jorers  bein?  stated  in  the  column  which  gives  the  point  of 
ri^n  of  eacli  section. 

The  Sandy  Hook  curves,  Nos.  4  and  5  Plate  I,  are  among  the 
lest  of  the  type-curves  of  temperature  at  the  same  depth,  though 
mong  the  earliest  determined.  The  overflow  of  the  Gulf  Stream 
nto  the  long  space  occupied  by  the  cold  current  between  it  and 
he  shore,  mixing  in  a  degree  with  the  cold  water,  is  well  shown 
)y  the  curves  a,  b  and  c  at  the  surface,  5  and  10  fnthom.<»,  and  the 
itill  greater  admixture  with  the  cold  water  at  20,  80  and  50 
atfaoms  (rf,  e,  /.)  The  whole  space  from  the  shore  to  240  miles, 
s  occupied,  however,  with  comparatively  cold  water.    Then  is 
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met  the  fiudden  rise  to  the  Gulf  Stream  shown  especially  bdor 
60  fathoms  and  termed  so  appropriately  by  Lieut  George  IL 
Bache  the  ^^cold  wall,''  that  navi^tors  have  not  hesitatei  to 
receive  the  term  into  use;  next  the  hot  water  of  the  Gulf  Stream, 
rising  to  a  maximum  of  82^,  then  falling  to  a  minimum  of  8(f, 
rising  to  a  second  maximum  of  81^^,  falling  to  a  second  mim- 
mum  of  78°  and  rising  from  this  toward  a  third  maximiua 
With  these  results  the  curves  at  5  and  10  fathoms  and  those  tt 
20,  30,  50,  70,  100  and  150  fathoms  agree  and,  with  characterit* 
tic  differences,  those  of  200,  800,  400  and  500  fathoms. 

The  cold  wall  at  20  fathoms  shows  a  rise  of  19^  in  25  mile^ 
three  quarters  of  a  degree  to  a  mile,  and  at  200  fathoms  of  18", 
in  the  same  distance;  at  the  surface  it  is  nearly  8°  in  50  milei. 
The  cold  water  between  the  Gulf  Stream  and  the  shore  has  two 
well  marked  maxima  and  two  minima  in  it,  of  which  one  seem 
to  correspond  in  position  to  the  sudden  deepening  of  the  water 
100  miles  from  Sandy  Hook,  as  shown  by  the  Coast  Survey  off 
shore  chart  between  Gray  Head  and  Cape  Henlopen. 

These  results  are  more  distinctly  seen  by  grouping  the  carves 
into  natural  groups  and  taking  the  mean  of  their  indicationa 
Diagram  No.  5  Plate  I,  gives  the  group  of  six  curves  from  the 
surrace  to  30  fathoms,  of  four  curves  irom  40  to  100  fiithoou; 
both  inclusive  of  200,  800,  and  the  single  curve  at  400. 

Similar  groups  are  shown  on  Diagram  No.  6,  Plate  I,  from 
Cape  Henry,  the  cold  wall,  three  maxima  of  temperature  and 
three  minima  being  very  distinctly  seen.  The  results  of  three 
different  explorations  of  this  section,  by  three  different  officers, 
in  three  different  years,  are  shown  upon  the  same  diagram.  The 
coincidenco  of  result  could  hardly  be  better.  The  average  of  the 
'Vibole  of  the  observations  is  shown  in  No.  6  bis,  Plate  I. 

The  cold  wall  here  gives  a  change  of  22^°  in  50  miles  from 
the  curves  between  0  and  80  fathoms  and  18°  in  50  miles  in  the 
mean  of  200,  800  and  400  fathoms. 

The  average  of  the  three  years  comes  out  beautifully  on  Dit- 
gram  No.  6  bis,  Plate  I.  The  Charleston  curves  are  shown 
upon  No.  7,  Plate  I.  They  are  less  regular  than  those  just  given, 
for  reasons  which  will  appear,  when  I  come  to  speak  of  the  sec- 
ond class  of  diagrams. 

The  conclusions  deduced  from  the  examination  of  all  the 
sections  between  Cape  Florida  and  Sandy  Hook  is,  that  the  Gulf 
Stream  is  divided  into  alternate  bands  of  hot,  or  warm  and  cool 
or  cold  water,  the  most  distinct  of  which  is  that  containing  the 
axis  of  the  Gulf  Stream. 

That  between  the  stream  and  the  coast  there  is  a  fall  of  tern* 

{)erature  so  sudden  that  it  has  been  aptly  called  the  cold  wall, 
ess  distinct  at  the  surface  and  where  the  overflow  from  the  Golif 
Stream  passes  furthest  toward  the  shore,  but  still  distinctly 
xnarked  even  at  the  surfS^e. 
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Navigators  have  ngticed  these  changes  of  temperature  and 

'kive  supposed  themselves  at  each  occurrence  of  warmer  water 

^ID  be  in  the  hottest  water  of  the  stream  and  so  have  been  greatly 

•mbarrassed  and  have  deemed  the  phenomena  and  limits  of  the 

Ottlf  Stream  to  be  very  irregular. 

The  cold  water  between  the  Gulf  Stream  and  the  shore  has 
,ilao  bands  less  regular  than  those  beyond  the  axis  of  warmer  and 
ttx>ler  water. 

The  intrusive  cool  water  in  the  Gulf  Stream  on  the  Sandy 
Hook  section  was  distinctly  recognized  in  1846  by  Lieut.  Geo.  M. 
Bache,  who  from  the  facts  observed,  supposed  it  to  represent  a 
division  of  the  warm  water  of  the  stream  into  two  branches. 

Passing  through  the  Straits  of  Florida  between  the  keys  and 
reeft  and  the  coast  of  Cuba  we  have  after  going  beyond  Cape 
Florida,  a  different  type-curve.  The  cold  wall  is  less  distinctly 
marked  and  the  rise  of  temperature  is  less  marked*  It  rises  how' 
trer  to  an  axis  near  the  coast  of  Cuba.  Throughout  the  length  of 
the  Strait  there  is  but  one  maximum  of  temperature  and  tlie 
iMinds  belonging  to  the  Atlantic  regimen  do  not  occur  in  the 
■traits*  (See  diagrams  Nos.  8,  4,  5,  6,  Plate  II.)  The  cause  of 
Ihis  change  of  regimea  will  be  seen  in  presenting  the  other  form 
of  diagram. 

(6.)  Curves  of  depths  at  the  same  temperature. — I  have  selected 
curves  from  the  southern  portions  of  the  work,  partly  because 
the  bottom  has  been  struck  m  the  sections  and  the  aiagrams  show 
its  sections  as  well  as  those  of  the  stream,  and  partly  to  show 
how  fully  the  deductions  in  regard  to  the  divisions  of  the  stream, 
apply  to  these,  as  well  as  the  more  northern  sections.  The 
Cfharleston  section  of  Lieut.  Maffitt  is  given  on  diagram  No.  9, 
Plate  1.  The  surface  curve,  notwithstanding  the  disturbance  by 
a  storm,  shows  the  cold  wall,  (see  also  No.  7)  the  axis  and 
two  other  maxima,  the  corresponding  minima,  a  maximum  with- 
in the  cold  current  which  is  not  therefore,  as  has  been  supposed, 
cot  off  at  Hatteras,  the  curve  of  72®  reaching  to  the  coast  and 
77®  nearly  reaching  it.  The  Cape  Florida  diagrams  (Nos.  S  and 
7|  Plate  II.)  give  two  maxima  with  indications  oF  a  third  and  the 
corresponding  minima.  The  cold  wall  cannot  be  recognized 
upon  It,  probably  for  the  want  of  one  or  two,  more  positions. 

The  form  of  the  bottom  delineated  on  these  two  sections,  name- 
Ij  the  Charleston  and  Cape  Florida  sections,  is  remarkable  and 
applies  to  the  sections  between  them  as  far  as  explored.  First  is 
a  gentle  slope,  then  a  sudden  descent,  a  second  steep  pitch  to  a 
considerable  depth,  a  range  of  hills,  a  valley  and  a  second  range. 

The  correspondence  of  these  features  with  the  bands  of  tem- 
perature is  plainly  marked.  The  cold  water  lies  in  the  valleys 
and  passing  along  the  bottom  rises  upon  the  tops  of  the  hilla  The 
discovery  of  this  range  of  hills  was  made  at  nearly  the  same  time 
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by  Lieut.  Maffitt  on  the  Charleston  sectioi^and  by  Lieut.  Craven 
on  the  St.  Simon's  section.  Diagram  No.  9,  Plate  I,  shows  this 
connection  in  a  very  striking  manner  as  does  also  No.7,  Plate  II, 
and  the  figure  of  the  bottom  of  the  straits  of  Florida,  shows  wbj 
there  are  no  bands  formed  prior  to  passing  Cape  Florida,  in  other 
words,  why  the  regimen  of  the  stream  is  different  in  the  strain 
and  in  the  Atlantic.  In  the  straits  we  see  (No.  9,  Plate  II)  that 
after  leaving  the  United  States  shore  and  the  comparatively  flat 
surface  extending  to  the  reefs,  there  is  a  rapid  descent  towaid  the 
Cuban  side  of  the  strait,  the  axis  of  the  Gulf  Stream  being  fbond 
in  the  deep  hollow  of  that  side  of  the  strait. 

These  results,  with  a  more  elaborate  discussion  of  them,  wert 
presented  at  the  last  meeting  of  the  Association.  It  would  seem 
from  the  configuration  of  the  bottom,  that  the  cold  stream  at  the 
bottom  of  the  straits  of  Florida  divides,  one  portion  pajssing  to  the 
north  and  west  into  the  Gulf  of  Mexico  and  the  other  around  tlie 
western  end  of  the  Island  of  Cuba.  That  the  polar  stream  still 
occupies  the  bottom  of  the  strait  is  shown  by  temperature  of 
86^  Fahr.  being  reached  at  600  fathoms  from  the  surfiu^  off 
Havana.  p 

Do  these  bands  correspond  throughout  their  length  to  the  form 
of  the  bottom  of  the  sea?  This  is  not  yet  made  out,  many  as 
have  been  the  attempts  to  reach  the  considerable  depths  oflf  the 
more  northern  sections.  Three  officers  have  attempted  to  sound 
out  the  Cape  Cod  section,  but  the  cold  wall  is  all  that  has  been 
reached  thus  far.  The  range  of  hills  nearest  to  the  coa.st,  has 
been  traced  from  the  coast  of  Georgia  by  Commander  Sands  to 
oflf  Cape  Lookout 

m.  The  Cold  Wall. 

The  cold  wall  extends  with  varying  dimensions  and  changes 
of  its  peculiar  features,  all  along  the  coast  where  the  stream  has 
been  examined.  A  diagram  showing  the  features  of  the  cold 
wall  on  the  various  Atlantic  sections  and  those  of  the  straits  of 
Florida  is  given  in  No.  10,  Plate  I.  Table  No.  1  shows  the  dis- 
tance of  the  cold  wall  from  the  coast  and  the  dimensions  of  the 
Atlantic  bands  of  the  Gulf  Stream. 

The  table  shows  that  at  Cape  Florida  and  Cape  Hatteras  the  cold 
wall  is  nearept  to  the  coast.  The  distance  of  the  axis  of  the  stream 
from  the  coast  will  be  found  by  adding  half  the  numbers  in  the  sec- 
ond column  to  those  in  the  first  column.  It  is  obvious  from  these 
numbers,  when  taken  in  connection  with  the  longitudes  of  the 
points  where  the  sections  originate,  that  the  earth's  motion  is  nol 
the  sole  determining  cause  of  the  direction  of  the  axis  of  the 
stream,  a  result  which  a  more  elaborate  investigation  of  the  move* 
ments  from  parallel  to  parallel  confirms.  In  the  portions  of  its 
course  between  Cape  Florida  and  Mosquito  inlet  (8^°  of  latitude) 
the  curve  is  actually  slightly  to  the  westward. 
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TiWLV  l.^DfMtanee  of  the  cold  ttall  from  the  thore,  andufidthi  of  the  Hveral  bands 
•feoid  andmarm  water  in  the  OtUf  Stream,  measured  on  the  line*  of  the  Sections. 


Names  of  Sections. 


Sand  J  Hook... 
C^ipe  May..... 
Cape  Henry . . . 
Cape  Hatteras. 

Cape  Fear 

Cbarleston...., 
St.  Sifnims. . . . , 
St.  Aoinvtine..., 
CapeCiifiaveral, 
Cape  Florida  . . 


sis: 


240 
125 
95 
80 
60 
62 
87 
70 
85 


5»  . 

•SJi 


60 
55 
45 
47 
80 
25 
25 
20 
20 


10  25 


80 
80 
82 
25 
20 
15 
18 
18 


s 

^  B 

S5 

iss . 

•«  o 

ill 

Width   of 
maximum 
warmbniuj 

'Cm 

^s8 

Sc2 
^£8 

87 

127 

60 

50 

[n  ef. 

40 

125 

70 

65 

70 

47 

124 

80 

60 

50 

46 

117 

87 

75 

70 

87 

87 

80 

60 

25 

80 

67 

26 

85 

— 

20 

58 

25 

25 

— 

12 

47 

22 

20 

— 

— 

85 

14 

12 

— . 

— 

25 

5 

— 

— 

ilTol^.— The  width  of  the  b  uids  beyond  the  2d  maximum,  and  north  of  Cape  Hat- 
are  somewhat  iudefioite. 


The  table  shows  a  width  in  the  Gulf  Stream  proper  along  the 
Atlantic  coast  of  from  25  miles  off  Cape  Flonda  to  127  miles 
off  Sandy  Hook.  The  warm  water  at  say  fifceen  fiithoms,  is 
from  30  to  150  miles  in  width.  The  stream  widens  each  way 
from  Gape  Florida.  These  several  divisions  of  the  Atlantic 
stream  lose  a  portion  of  their  distinctness  as  we  pass  northward 
and  eastward,  the  stream  widening. 

IV.  Limit  of  Accuracy  of  thb  Detxrmination& 

There  are  two  modes  by  which  the  limits  of  accuracy  of  these 
results  may  be  tested,  by  one  of  which  their  permanency  is  also 
tried.  In  "this  latter  mode  the  sections  are  run  over  in  different 
years,  or  in  the  same  year  by  different  officers,  so  as  to  connect 
the  observations  of  one  year  with  those  of  the  next,  or  of  one 
officer  with  that  of  another.  Table  No.  2  shows  that  the  relative 
results  are  reproduced  from  year  to  year  with  less  variability 
than  those  of  the  mean  temperature  of  the  section  ;  and  hence 
the  permanency  of  the  banas  and  the  possibility  of  observing 
them  with  the  requisite  precision  must  be  admitted.  On  the 
Cape  Henry  section  which  was  explored  three  times,  the  position 
of  the  cold  wall  and  of  the  axis  of  the  stream  were  reproduced 
within  5J  miles  and  those  of  the  succeeding  points  of  maxi- 
mum and  minimum  temperatures  within  7^  miles.  As  the  posi- 
tions at  sea  are  liable  to  an  uncertainty  of  some  three  to  five 
miles  it  must  be  admitted  that  the  permanency  of  the  bands 
and  the  accuracy  of  the  observations  of  them  are  fully  proved. 

Tlie  Cape  Henry  section  was  run  over  by  Lieuts.  G.  M.  Bache, 
S.  P.  Lee,  and  Richard  Bache,  the  Hatteras  section  by  Lieuts. 
Bichard  Bache  and  J.  N.  Maffit,  and  the  Charleston  section  by 
Lieuts.  J.  N.  Maffit  and  T.  A.  Craven. 
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The  other  mode  of  testing  the  result  is  bj  the  cotnparisoa  of 
the  remarkable  points  in  the  different  sections,  each  one  belong- 
ing to  a  different  position  and  therefore  being  entirely  indepea- 
deat  of  the  other  in  its  determination.  It  is  established  as  i 
general  law  that  this  cold  wall  and  axis  of  the  hottest  watec 
change  their  position  from  the  surface  to  the  depth  of  six  hun- 
dred fathoms  slowly  and  by  an  ascertained  progression,  and  that 
the  succeeding  maximum  and  minimum  points  are  at  the  same 
distance  from  the  shore,  nearly,  at  different  depths,  or  in  a  verti- 
cal line  at  all  the  different  depths.  The  positions  of  these  points  as 
shown  by  the  observations  at  different  depths  become  thus  the 
test  of  the  permanency  of  their  positions  and  of  the  accuracy  with 
which  they  have  been  ascertained.  Table  3  gives  the  prob- 
able error  of  the  mean  of  the  determinations  of  each  point  in- 
cluding the  cold  wall  minimum,  the  axis  maximum,  ana  the  suc- 
cessive minima  and  maxima  to  the  fourth  ipinimura  inclu^ve. 
These  results  show  that  the  cold  wall  minimum  is  ascertained,  on 
the  aver.ige,  within  0  83  mile,  the  axis  maximum  within  tvo 
miles  and  a  half,  the  second  minimum  within  two  miles  and  a 
Lalf,  the  second  maximum  and  third  minimum  and  third 
maximum,  within  four  miles,  and  the  fourlii  maximum  within 
eight  and  a  half  miles,  all  being  satisfactory  except  the  last, 
which  of  course  is  in  reality  loosely  defined.  The  Hatteras  re- 
sult for  the  axis  of  the  stream,  m^es  the  probable  error  con- 
siderably larger  than  it  would  otherwise  be,  probably  firom  the 
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hct  that  tbe  proximity  of  the  bottom  of  the  sea,  makes  the 
vsult  less  permanent  than  in  the  other  cases.  Without  this  re- 
mit tbe  mean  probable  error  would  be  11  mile. 

Table  Z.^Reeajntulation^  *hottina  the  value  of  the  probable  error  of  determination 
of  the  bands  for  each  section  and  the  average  of  the  whole, 

Ist  min  llntmni  (Srimin.iad  ina«.<3d   min  13d  mix  4th   min. 
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While  these  results  are  so  permanent,  the  mean  temperatures 
of  the  sections  change  considerably  from  year  to  year.  The 
average  temperature  between  the  surface  and  400  fathoms  be- 
yond, or  outside  of  the  cold  wall  on  the  Sandy  Hook  section  in 
1846,  was  as  high  as  that  on  the  Cape  Henry  section  in  1848, 
and  that  on  the  Gape  Fear  section  in  1858,  within  a  degree  of 
that  of  the  St.  Augustine  section  in  1853,  while  the  Cape  Hatte- 
ns  section  in  1848  and  in  1853,  differed  two  degrees  in  mean 
temperatures.  Again  the  temperatures  from  the  surface  to  80 
fathoms  just  below  the  axis  of  the  stream  in  the  Sandy  Hook 
section  in  August  1846  was  either  as  high  or  higher  than  those 
on  the  CaBaveral  section  in  June  1853.  In  general  the  Cape 
May  section  in  1846  and  the  mean  of  the  Cape  Henry  section  of 
1846,  1847  and  1848  are  warmer  at  the  same  deptlis  than  the 
sections  south  of  it  were  in  1848  and  1853. 

These  results  show  that  there  are  great  changes  in  temperature 
from  year  to  year,  and  probably  from  season  to  season.  Some 
progress  has  been  made  in  connecting  these  results  in  a  general 
way  with  the  changes  of  weather  in  the  Gulf  of  Mexico. 

The  depths  at  which  the  results  are  easily  determined  and 
where  they  are  characteristic  and  as  permanent  as  the  phenomena 
permit  is  thirty  fathoms. 

v.    FlOURE    OF   THE   BoTTOM    OF  TH£   SeA,   BELOW   THE    GuLF  StRSAIT. 

We  have  seen  that  in  cross  sections  there  is  a  great  resem- 
blance in  the  bottom  of  the  sea  off"  our  coast  to  the  region  of  land 
more  removed  from  the  coast-line  in  the  interior.  The  top  of 
the  first  range  of  hills,  (see  Diagram  No.  9,  Plate  I,)  is  1500  feet 
above  the  valley  to  the  eastward  of  it,  distant  12  miles;  and  the 
top  of  the  second  range  600  feet  above  the  same  vallejr,  distant 
15  miles.    The  first  slope  is  125  feet,  and  the  second  is  40  feety 
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to  the  mile.  The  bottom  of  the  sea  from  the  Tortugas  section  to 
that  of  Cape  Florida,  rises  from  800  to  325  fathoms,  and  from 
the  same  point  descends,  in  passing  northward  and  eastward. 
The  Cape  Florida  section  showed  that  there  then  was  present  t 
ridge  of  comparatively  cold  water  since  the  division  into  bandi 
shoald  apply  alons  the  stream  as  well  as  in  the  direction  of  ill 
cross  sections.  The  temperature  of  40^  is  in  fact  reached  on 
that  section  at  800  fathoms,  and,  as  well  as  can  be  judged  from 
the  results  in  the  separate  sections  there  are  divisions  of  thii 
sort  The  diagram  No.  2,  Plate  II,  shows  where  the  curves  of 
60°  and  45°  are  found  uf)on  the  different  sections  and  indicatei 
a  rise  on  the  Charleston  section  and  a  sharp  descent  from 
Charleston  to  Cape  Fear. 

VII.  General  fbaturbs  of  the  Gulf  Stbeaii. 

Upon  the  general  dit^am  now  presented  to  the  members, 
(Plate  III,)  the  general  ^tures  of  the  Gulf  Strean^  are^jepre- 
sented  from  the  Tortugas  to  the  Cape  Cod  Section.  Passing 
along  the  Cuban  coast  the  temperature  in  June  was  found 
to  be  about  84°  or  8°  above  the  mean  temperature  of  Key 
West,  as  given  by  the  Surgeon  General's  report  The  cu^ 
rent  here  is  feeble,  but  sufficient  to  cause  it  to  be  sought  by 
sailing  vessels  making  to  windward  and  even  by  steamers.  Is- 
suing from  the  straits  of  Bemini,  the  stream  is  turned  northward 
bv  the  land  which  confines  and  directs  its  course.  Its  effective 
velocity  is  not  derived  from  difference  of  temperature,  as  the 
observations  abundantly  show,  the  greatest  relative  differences 
being  in  fact  crosswise  of  the  stream.  The  direction  is  here  a 
little  west  of  north  and  the  velocity  is  from  3  to  5  miles  per 
hour.  The  temperature  bands  now  begin.  The  bottom  of  the 
sea  whicli  was  one  slope  and  counter  slope,  across  the  Florida 
Straits,  is  here  corrugated;  the  depth  instead  of  being  unfiaith- 
omable,  as  has  heretofore  been  supposed,  is  but  325  fathoms,  ia 
which  depth  the  two  currents,  from  the  poles  near  the  bottom 
and  from  the  Gulf  at  the  top,  must  pass  each  other.  While  the 
surrace  water  is  above  80°  that  near  the  bottom  is  as  low  as  40°. 

The  stream  just  north  of  Mosquito  inlet  begins  to  bend  to  the 
eastward  of  north,  and  off  St.  Augustine  has  a  decided  set  to  the 
eastward.  While  flowing  thus  onward  the  warm  water  seeks 
the  sides  of  the  channel  overflowing  towards  the  coast  of  Florida, 
and  towards  the  Bahamas,  but  not  as  rapidly  as  it  moves  on 
north.  Between  St.  Augustine  and  Cape  Hatteras  the  set  of 
the  stream  and  the  trend  of  the  coast  differ  but  little,  making  5 
degrees  of  easting  in  5  degrees  of  northing.  At  Hatteras  it 
ciirves  to  the  northward  and  then  runs  easterly,  making  about  3 
degrees  of  northing  in  3  degrees  of  easting.  In  the  latitude  of 
Cape  Charles  it  turns  quite  to  the  eastward  having  a  velocity  of 
between  one  and  one  mile  and  a  half  the  hour. 
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*hat  this  curve  follows  the  general  sweep  of  tbe  coast  under 
er,  appears  roost  probable,  the  coast  line,  the  curve  of  100 
loms  and  the  ranges  of  hills  discovered  by  Lieuts.  Maffitt  and 
ven  all  seem  to  indicate  it.  That  the  direction  of  the  stream 
iven  in  a  general  way  by  the  configuration  of  the  bottom  of 

sea,  it  is  hardly  possible  to  doubt,  while  admitting  that  it 

jives  modification  from  other,  and  perhaps  more  general,  cau- 

The  after  progress  of  this  mighty  stream,  and  of  its  branches 

t  does  divide,  remains  yet  to  be  traced  and  and  so  also  its 

ding  in  the  Gulf  of  Mexico. 

forbear  to  mingle  doubtful  speculation  upon  causes,  with  the 
actions  in  regard  to  temperatures,  which  it  has  been  the  object 
these  observations  to  supply  and  of  this  lecture  to  bring  to 
ir  notice. 


r.  XXIX. —  On  Fer)nented  and  Aerated  Brexid^  and  their  Com- 
parative Dietetic  Value;  by  J.  Dauglish,  M.  D.* 

Iztracted  from  the  London  Medical  Times  and  Gazette,  toI  i,  p.  468,  I860.] 

)IXC£  the  new  process  of  preparing  bread  has  been  introduced, 

process  which  effects  tne  raising  of  bread  wholly  by  me- 

nical  means,  imparting  to  it  the  most  perfect  vesicular  struc- 

3,  while  it  leaves  the  constituents  of  the  flour  wholly  unchan- 

As  most  of  our  readers  are  doubtless  aware,  Dr.  Dauglish  is  the  author  of  a 
system  of  bread  making  that  has  excited  considerable  interest  among  chemists 
Bg  the  last  twelvemonth. 

n  extended  description  of  this  method  was  read  at  the  Aberdeen  meeting  of 
British  Association  in  Sept,  1869,  by  Dr.  Odling,  from  whose  paper  we  take 
Tollowin^  extracts. 

[t  is  w«tU  known  that  the  vesicular  character  of  ordinary  bread  results  from  the 
tlopment  of  carbonic  acid  gas  uniformly  throughout  a  mass  of  fermenting  dough, 
reby  a  loose  spongy  texture  is  imparted  to  what  would  otherwise  be  a  dense 
len  lump  of  baked  nour  and  water.  In  fermented  bread  the  carbonic  gas  thus 
itmted  within  the  substance  of  the  dough  is  a  product  of  the  transformation  or 
■adation  of  one  of  the  constituents  of  tlie  flour,  vis.,  of  the  starch  or  sugar. 
In  the  plan  of  Dr.  Dauelish  the  carbonic  acid  is  produced  independently  and 
radded  to  the  flour  which  connequently  need  not  undergo  any  degradation 
tever.  Water  charged  with  carbonic  acid  (common  **floda  water  "*)  is  mixed 
ir  pressure  with  the  flour  and  the  resulting  dou^h,  which  becomes  vesicular 
D  the  pressure  m  removed,  is  divided  into  loave«  and  baked  in  the  ordinanr  way. 
rhe  advantages  claimed  for  the  new  process,  are,  1st.  Its  cleanliness.  Instead 
he  dough  bemg  mixed  with  naked  arms  or  feet,  the  bread,  from  the  wetting  of 
lour  to  the  completion  of  the  baking  is  not,  and  scarcely  can  be  touched  by  anr 
2d.  Its  rapidity.  An  hour  and  a  half  serves  for  the  entire  conversion  of  a  sack 
bur  into  baked  loaves,  whereas  in  the  ordinary  process,  four  or  five  hours 
xeupied  in  the  fonnation  of  the  sponge,  and  a  further  time  for  the  kneading, 
ng,  and  baking  of  the  dough.  8d.  Its  preventing  deterioration  of  the  flour.  In 
iog  fermented  bread  from  certain  varieties  of  £>ur,  not  in  themselves  unwhol- 
B,  tbe  prolonged  action  of  warmth  and  moisture  induces  a  dumge  of  the  starch v 
;er  of  the  flour  into  dextrine,  wherebr  the  bread  baoomes  sodden  and  daric 
-ed.  This  change  is  usually  prevented  by  the  additioo  of  alum,  which  k  indfd 
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ged  and  uncontaminated, — there  has  not  been  wanting  thoB9 
vrho  doubt  whether  the  process  of  fermentation,  by  which  bread 
has  been  hitherto  prepared,  is  not  really  beneticial  in  other 
respects  than  that  of  imparting  the  vesicular  structure  to  it; 
whether,  in  fact^  the  changes  which  the  constituents  of  the  floor 
-—especially  the  starch — undergo,  are  not  essential  to  healthy 
digestion  in  the  stomach. 

Although  I  believe  there  are  few  members  of  the  Medicd 
profession  who  will  be  prepared  to  maintain  that  fermentation 
IS  beneficial,  still,  as  some  do  hold  such  an  opinion^  and  have 
asserted  likewise  that  starch  which  has  not  undergone  the  fer 
mentive  process  is  wholly  unfit  for  human  food,  I  am  desirous  of 
stating  what  I  believe  are  good  reasons  for  rejectinc^  the  procesi 
of  fermentation  for  the  new  one  which  I  have  introduced. 

In  order  to  dispose  of  the  assertion  that  starch  requires  to  be 
prepared  by  the  fermentive  changes  to  render  it  fit  for  human 
food,  it  is  but  necessary  to  remark,  that  the  proportion  which  the 
inhabitants  of  the  earth,  who  thus  prepare  their  starchy  food, 
bear  to  those  who  do  not,  is  quite  insignificant.  Indeed,  it  would 
appear  that  the  practice  of  fermenting  the  flour  or  meal  of  the 
cereal  grains  is  followed  chiefly  by  those  nations  who  use  a  mixed 
animal  and  vegetable  diet,  while  those  who  are  fed  wholly  oo 
the  products  of  the  veffetable  kingdom  reject  the  process  of  fer 
mentation  entirely.  Thus,  the  millions  of  India  and  China,  who 
feed  chiefly  on  rice,  take  it  for  the  most  part  simply  boiled ;  and 
that  large  portion  of  the  human  race  who  feed  on  maize^  prepare 

AQ  a1o9o«t  nccesMiry  inirredient  in  the  manufacture  of  liread  from  gluongenic  floor. 
But  iu  operating  by  the  new  proceM,  there  in  no  time  for  gluc(»|3renic  change  to  take 
place,  aud  c«Mi:<equeiitly  no  advantai^e  in  the  uw  of  alum,  with  an}'  d«i«ripti<a 
iuf  flour.  4  th.  U»  certainty  nud  uniformity.  Owing  to  differences  m  the  chI^ 
acter  and  rapidity  of  tlie  fermentation,  dependent  on  variations  of  temperature, 
jquality  of  tlie  yea^t^  iLC,,  t))e  manufacture  of  fermented  brend  frequently  pre»eoti 
Certain  vagaries  and  irreguluritieiA  fn>m  which  the  new  prtx^ess  18  entirely  free,  itk 
The  character  of  the  bread.  Chemical  analysis  shows  that  the  floor  luis  undergom 
leHi(  deterioration  iu  bread  made  by  the  new,  than  in  that  made  by  the  fennenlcd 
pn»ce!t!i.  In  other  words,  the  percentage  of  eiptractive  matters  is  sniaUer.  The  nev 
Dread  has  been  tried  dietetieally  at  Gu;^*s  Hospital  and  by  many  J^mdon  phy»iciai» 
and  h:i8  bemn  highly  approire<l  ot  It  ih  well  kmiwn  that  for  some  year*  |wst,  tbs 
use  of  fermented  bread  in  dyspeptic  caaes,  luis  been  objected  to  by  members  of  tbi 
medical  profes.-ioo.  the  debris  of  tlie  yeast  being  considered  ufiwhole«ome  and  liable 
to  induce  aridity.  6th.  Its  ectmomy.  The  cost  of  carbonic  acid  is  alleged  to  be 
loss  than  tlie  cost  of  yea^t  Mi»reover,  in  nuil^ing  fermented  bread  there  is  a  small 
but  necesAiry  waste  of  the  saccharine  constituents,  whidi  is  avoided  by  the  nev 

{m)ces4.  7  til.  The  saving  of  labor  and  health.  It  substitutes  machine  labor  hirmanasl 
abor  of  a  very  exhausting  kind.  The  sanitary  amdilion  of  journeymen  Uikers  vm 
investigated  S4mie  time  ago  by  Dr.  Guy,  and  found  to  be  most  lamentable,  finon 
their  constant  night  work  and  from  the  fatiguing  and  unwholeaome  eharacter  of 
tlieir  labor,  particularly  the  kneading  In  a  politico-ecimomical  |H>int  of  view,  tbi 
process  is  important  as  removing  bread-making  from  a  domestic  manual  work,  t«t 
manufacturing,  machine  work." 

From  tlie  character  of  the  apparatua,  Um  prooett  can  only  ba  used  profitably  oot 
jUuiga  acale,  and  not  iu  imaU  bateriao.  w.  u.  a 
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il  in  man  J  ways,  but  they  never  ferment  it.    The  same  is  true 
with  the  potato*eater  of  Ireland,  and  the  oatmeal-eater  of  Scot* 
land.    Nor  do  we  find  that  even  wheat  is  always  subiected  to 
fermentation ;  but  the  peculiar  physical  .properties  of  this  grain 
appear  to  have  tasked  man's  ingenuity  more  than  any  other,  to 
mvise  methods  of  preparing  from  it  food  which  shall  be  both 
palatable  and  digestible.    In  the  less  civilized  states,  a  favorite 
mode  of  dressing  wheat  grain  has  been,  by  first  roasting  and  then 
^nding  it.     On  the  boraers  of  the  Mediterranean  it  is  prepared 
m  the  S}rm  of  maccaroni  and  vermicelli,  while  in  the  East  it  is 
made  into  hard  thin  cakes  for  the  more  delicate,  and  for  the  hard 
working  and  robust  into  thicker  and  more  dense  masses  of  baked 
flour  and  water.    Even  in  our  own  nurseries  wheaten  flour  is 
baked  before  it  is  prepared  with  milk  for  infants*  food.    The 
necessity  of  subjecting  wheaten  grain  to  these  manipulations 
arises  from  its  richness  in  gluten,  and  from  the  peculiar  proper- 
ties of  that  gluten.    If  a  few  wheaten  grains  are  taken  whole  and 
thoroughly  masticated,  the  starchy  portion  will  be  easily  separa- 
ted, mixed  with  the  saliva  and  swallowed,  whilst  nearly  the 
whole  of  the  gluten  will  remain  in  the  mouth  in  the  form  of  a 
tough  tenacious  pellet,  on  which  scarcely  any  impression  can  be 
made.     A  similar  state  of  things  will  follow  the  mastication  of 
flour.    In  this  condition,  the  gluten  is  extremely  indigestible, 
since  it  cannot  be  penetrated  by  the  digestive  solvents,  and  they 
can  only  act  upon  its  small  external  surface ;  hence  the  necessity 
to  prepare  food  from  wheat  in  such  a  manner  as  shall  counteract 
this  tendency  to  cohere  and  form  tenacious  masses.    This  is  the 
object  of  baking  the  grain  and  flour  as  before  mentioned,  of 
making  it  into  maccaroni,  and  of  raising  it  into  soil  spongy 
bread ;  by  which  latter  means  the  gluten  assumes  a  form  some- 
what analogous  to  the  texture  of  the  lungs,  so  that  an  enormous 
surface  is  secured  for  the  action  of  the  digestive  juices ;  and  this 
I  believe  is  the  sole  object  to  be  sought  in  the  preparation  of 
bread  from  wheaten  flour. 

Wheat  is  said  to  be  the  type  of  adult  human  food.  It  supplies, 
in  just  proportions,  every  element  essential  to  the  perfect  nutri- 
tion of  the  human  organism.  And  yet  in  practice  we  find  that 
the  food  which  we  prepare  from  it,  and  furnish  to  the  inhabitants 
of  our  large  towns  and  cities,  is  quite  incapable  alone  of  sustain- 
ing the  health  and  strength  of  any  individual.  This  is  the  more 
remarkable,  since  in  Scotland  we  find  that  the  food  prepared  from 
the  oat,  a  grain  possessing  the  same  elements  of  nutrition  as 
wheat,  though  in  a  coarser  form, — furnishes  almost  the  exclusive 
diet  of  a  very  large  number  of  the  hardiest  and  finest  portion  of 
thoi  population. 

In  the  large  towns  of  France  wheaten  bread  certainly  forms  a 
Yery  large  proportion  of  the  diet  of  the  laboring  classes,  but  not 
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so  large  as  oatmeal  does  in  Scotlaud.  And  yet  it  has  been 
remarked  by  contractors  for  public  works  on  the  Continent,  that 
the  chief  reason  why  the  Englishman  is  capable  of  accomplishiiig 
double  the  work  of  a  Fncnchman  is,  that  the  one  consumes  a  veij 
large  proportion  of  meat,  while  the  diet  of  the  other  is  chiefly 
bread.  In  Scotland,  however,  the  laboring  man  is  capable  of 
sustaining  immense  fatigue  upon  the  nourishment  afforded  bj 
oatmeal  porridge. 

The  deficiency  in  wheaten  bread  in  affording  the  nourishment 
due  to  the  constituents  of  the  grain,  is  to  be  attributed  solely  to 
the  mode  of  preparing  the  flour,  and  the  process  followed  fiv 
making  that  nour  into  porous  bread. 

The  great  object  sought  after  both  by  the  miller  and  the 
baker,  is  the  production  of  a  white  and  light  loaf.  Experience 
has  taught  the  miller  that  the  flour  which  makes  the  whitest  loaf 
is  obtained  from  the  centre  of  the  grain  ;  but  that  the  flour  which 
is  the  most  economical,  and  contains  the  largest  portion  of  sound 
gluten,  is  that  which  is  obtained  from  the  external  portion  of  the 
grain.  But  while  he  endeavors  to  secure  both  these  portions 
for  his  flour,  he  takes  the  greatest  care  to  avoid  as  much  as  pas- 
sible, by  fine  dressing,  etc.,  the  mixture  with  them  of  any  part 
of  the  true  external  coat  which  forms  the  bran,  knowing  that  it 
will  cause  a  most  serious  deficiency  in  the  color  of  the  bread 
afler  fermentation. 

It  is  generally  supposed  that  the  dark  color  of  brown  bread 
— that  is  of  bread  made  from  the  whole  wheaten  meal — Ls  attrib- 
utable to  the  colored  particles  of  the  husk  or  outer  covering  of 
the  grain.  But  such  is  not  really  the  case.  The  colored  parti- 
cles of  the  bran  are  of  themselves  only  capable  of  imparting  a 
somewhat  orange  color  to  bread,  which  is  shown  to  be  the  ract 
when  whole  wheaten  meal  is  made  into  bread  by  a  process  where 
no  fermentation  or  any  chemical  changes  whatever  are  allowed  to 
take  place.  Some  few  years  since,  a  process  was  invented  in 
America  for  removing  the  outer  seed  coat  of  the  wheat  grain 
without  injuring  the  grain  itself,  by  which  it  was  proposed  to 
save  that  highly  nutritious  portion  which  is  torn  away,  adhering 
to  the  bran  in  the  ordinary  process  of  grinding,  and  lost  to  hu- 
man consumption.  The  invention  was  brought  under  the  notice 
of  the  French  Emperor,  who  caused  some  experiments  to  be  made 
in  one  of  the  government  bakeries  to  test  its  value.  The  ex- 
periments were  perfectly  satisfactory  so  far  as  the  making  of  an 
extra  quantity  of  white  flour  was  concerned,  but  when  this  flour 
was  subjected  to  the  ordinary  process  of  fermentation  and  made 
into  bread,  much  to  the  astonishment  of  the  parties  conducting 
the  experiments,  and  of  the  inventor  himself,  the  bread  was 
brown  instead  of  white.  The  consequence,  of  course,  has  been 
that  the  invention  has  never  been  brought  into  practical  opera- 
lion. 
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It  has  been  estimated  that  as  much  as  ten  or  twelve  per  cent 
f  nutritious  matter  is  separated  adherinK  to  the  bran,  which  is 
orn  away  in  the  process  of  grinding^  ana  until  very  lately  this 
satter  has  been  considered  by  chemists  to  be  gluten.  It  has, 
owever,  been  shown  by  M.  M6ge  Mourifts  to  be  chiefly  a  vege- 
ible  ferment,  or  metamorphic  nitrogenous  body,  which  he  has 
lamed  Cerealin,  and  another  body,  vegetable  Caseine. 

Cerealinis  soluble  in  water,  and  insoluble  in  alcohol.  It  may 
«  obtained  by  washing  bran,  as  procured  from  the  miller^  with 
old  water,  in  which  it  dissolves,  and  it  may  be  precipitated  from 
he  aqueous  solution  by  means  of  alcohol ;  but,  like  pepsin, 
vhen  thus  precipitated  it  loses  its  activity  as  a  solvent  or  ferment. 

In  its  native  state  or  in  aqueous  solution,  it  acts  as  the  most 
jDergetic  ferment  on  starch,  dextrine,  and  glucose,  producing 
he  lactic  and  even  the  butyric  changes,  but  not  the  alcoholic. 

It  acts  remarkably  on  gluten,  especially  when  in  presence  of 
(larch,  dextrine  or  glucose.  The  gluten  is  slightly  decomposed 
it  first,  giving  ammonia,  a  brown  matter,  and  another  production 
irhich  causes  the  lactic  acid  change  to  take  place  in  the  starch 
md  glucose.  The  lactic  acid  thus  produced  immediately  com- 
nnes  its  activity  with  that  of  the  cerealin  and  the  gluten  is 
rapidly  reduced  to  solution. 

The  activity  of  the  cerealin  is  destroyed  at  a  temperature  of 
140°  Fah.,  according  to  M.  Mouries,  but  my  own  experiments 
ihow  that  it  is  simply  suspended  even  by  the  heat  required 
k>  cook  bread  thoroughly ;  thus  bread  made  without  fermenta- 
don,  of  whole  wheaten  meal,  or  of  flour  in  which  there  is  a  large 
proportion  of  cerealin,  will,  if  kept  at  a  temperature  of  about  76® 
to  85®  Fah.,  pass  rapidly  into  a  state  of  solution,  if  the  smallest 
axciting  cause  be  present,  such  as  ptyaline  or  pepsin,  or  even 
that  small  amount  of  organic  matter  which  is  found  in  impure 
irater — while  the  same  material,  when  it  has  been  subjected  to 
the  alcoholic  fermentation,  will  not  be  affected  in  a  like  manner. 

The  activity  of  cerealin  is  very  easily  destroyed  by  most  acids, 
also  by  the  presence  of  alum ;  and  while  it  is  the  most  active 
agent  known  in  producing  the  earlier  changes  in  the  constitu- 
ents of  the  flour,  it  cannot  produce  the  alcoholic,  but  as  soon  as 
the  alcoholic  is  superinduced  the  cerealin  becomes  neutralized 
and  ceases  to  act  any  longer  as  a  solvent  M.  Mouri6s,  taking 
advantage  of  this  effect  of  alcoholic  fermentation,  has  adopted  a 
process  by  which  he  is  enabled  to  separate  from  the  bran  all  the 
cerealin  and  caseine  which  are  attached  to  it.  He  subjects  thet 
bran  to  active  alcoholic  fermentation,  which  neutralizes  the 
activity  of  the  cerealin,  and  at  the  same  time  separates  the  nutri- 
tioos  matter;  a!id  then  having  strained  this  through  a  fine  seive, 
he  adds  it  to  the  white  flour  in  the  preparation  of  white  bread, 
by  which  an  economy  of  ten  per  cent  is  efiected,  and  the  color 
of  the  bread  is  not  injured. 
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The  peculiar  action  of  cerealin  as  a  special  digestive  solyentof 
the  constituents  of  the  flour — gluten  and  starch — has  been  pii0> 
tically  tested  by  Mr.  Stephen  Darby,  of  Leadenliall-street,  in  t 
series  of  careful  experiments.  He  found  that  when  two  grainsot 
dry  cerealin  were  added  to  500  grains  of  white  flour,  and  the 
whole  digested  in  halfan-ounce  of  water  at  a  temperatare  of  W 
for  several  hours,  ten  per  cent  more  of  the  gluten,  and  about 
five  per  cent  more  of  tne  starch,  were  dissolved  than  when  the 
same  quantity  of  flour  was  subjected  to  digestion  without  the 
addition  of  cerealin,  but  in  which  of  course  there  was  a  smill 
amount  of  cerealin  that  is  present  in  all  flours.  The  action  of 
cerealin  upon  the  gluten  of  wheat  is  precisely  similar  to  that  of 
pepsin  on  the  fibrine  of  meat.  Pepsin,  acting  alone  on  fibrine 
dissolves  it,  but  very  slowly,  but  if  lactic  acid  be  added  solatkm 
takes  place  very  rapidly.  In  like  manner  the  starch  present 
with  tne  gluten  of  wheat  is  acted  upon  by  the  cerealin,  and  pro- 
duces the  necessary  lactic  acid  to  assist  in  the  solution  of  the 
gluten  by  cerealin. 

With  the  knowledge  thus  obtained  of  the  properties  of  thii 
substance  cerealin,  it  is  not  difficult  to  understand  wliy  the  admin- 
istration of  bran-tea  with  the  food  of  badly-nourished  children, 
produces  the  remarkable  results  attributea  to  it  by  men  both 
experienced  and  eminent  in  the  Medical  profession ;  and  why, 
also,  bread  made  from  whole  wheaten  meal,  which  contains  ul 
the  cerealin  of  the  grain,  should  prove  so  beneficial  in  some 
forms  of  mal-assirailation,  notwithstanding  the  presence  of  the 
peculiarly  indigestible  and  irritating  substance  forming  the  outer 
covering  of  the  grain. 

It  will  be  seen  that  in  all  the  methods  of  bread-making  hitherto 
adopted,  the  peculiar  solvent  proT)crties  of  this  body,  cerealin, 
have  been  sought  to  be  neutralized  simply  because  it  destroys  the 
white  color  of  the  bread  during  the  early  stages  of  panary  fer- 
mentation.    It  is  by  thus  destroying  the  activity  of  the  special 
digestive  ferment  which  Nature  has  supplied  for  the  due  assimi- 
lation by  the  economy  of  the  constituents  of  the  wheaten  grain, 
that  wheaten  bread  is  rendered  incapabb  of  affording  that  suste- 
nance to  the  laboring  man  which  the  Scotchman  obtains  from 
his  oatmeal  porridge.     Although  the  new  bread  has  been  as  yet 
but  little  more  than  experimentally  introduced  to  public  con- 
sumption, I  have  already  received  from  members  of  my  own 
profession,  who  have  recommended  it  in  their  practice,  as  well  u 
from  non-professional  persons,  accounts  of  the  really  astonishing 
results  that  have  followed  its  use  in  cases  of  deranged  digestion 
and  assimilation.     Private  gentleman  have   sought    interviews 
wiih  me  to  record  the  history  of  their  recovery  to  health,  nfter 
years  of  suffering  and  misery,  by  the  simple  use  of  the  bread  asi 
diet.     Children  that  have  been  liable  to  convulsive  attacks  from 
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CD  irritable  condition  of  the  alimentary  canal  and  nervous  sys- 
lera,  have  been  perfectly  free  from  them  immediately  the 
new  bread  was  suDstituted  for  fermented  bread.  And  cases  are 
now  numerous  that  have  been  communicated  to  me  by  medical 
men  of  position,  in  which  ceilain  distressing  forms  of  dyspepsia, 
which  had  remained  intractable  under  every  kind  of  treatment, 
bave  yielded  as  if  by  ma^c  almost  immediately  after  adopting 
the  use  of  the  aerated  bread. 

The  delicate  flavor  of  the  new  bread  renders  it  peculiarly 
nateful  to  the  stomachs  of  invalids  and  children,  as  well  as  of 
tQOse  whose  tastes  have  not  become  vitiated  by  the  habitual  use 
of  baker's  bread,  which  is  slightly  sour,  and  tastes  of  yeast.  The 
new  bread  was  supplied  to  two  wards  in  Guy's  Hospital  in  place 
uf  the  ordinary  bread  (which  is  of  a  very  flne  quality,  made  on 
the  premises,)  for  two  months,  and  in  no  case  were  there  any 
pieces  left  in  the  wards  unconsumed,  while  of  the  fermented 
oread  large  quantities  of  scraps  were  colKcted  daily,  for  the  con- 
Bomption  of  which  the  appetites  of  the  patients  have  been  defi- 
cient. 

That  persons  who  have  been  long  used  to  the  strong  yeasty- 
flavored  bakers'  bread  should  consider  the  new  bread  tasteless 
at  first  is  not  to  be  wondered  at,  since  the  delicate  sense  of  taste 
18  of  all  other  senses  the  most  easily  lost  by  rough  usage.  Hence 
the  argument  put  forth  in  defence  of  adulteration  by  some  Lon- 
don tradesmen,  especially  the  beer  sellers,  that  the  public  will 
not  buy  the  pure  article,  as  it  is  wanting  in  the  flavor  to  which 
they  have  been  accustomed ;  and  hence,  also,  the  dislike  of  the 
Viennese  of  the  fresh  oysters  supplied  to  tliem  when  the  railway 
was  completed,  as  they  deemed  them  insipid,  after  the  habitual 
use  of  oysters  slightly  decomposed,  with  which  they  had  been 
supplied  when  it  required  a  lengthened  period  to  transport  them 
from  the  sea. 

I  am  disposed  to  attribute  the  beneficial  effects  of  the  new 
bread  to  two  causes.  The  one  to  the  absence  of  the  prejudicial 
matters  imparted  to  ordinary  bread  by  the  process  of  fermenta- 
tion, and  the  other  to  the  presence  in  the  bread,  unchanged,  of 
tbatnnost  essential  agent  of  digestion  and  assimilation,  cerealin. 

I  believe  the  prejudicial  matters  imparted  to  bread  by  ferment- 
ation to  be  chiefly  two— acetic  acid  and  the  yeast-plant.  The 
first  is  produced  in  large  quantities,  especially  in  hot  weather,  by 
the  oxydation,  by  atmospheric  contact,  ot  the  alcohol  produced. 
The  second  is  added  when  the  baker  forms  his  spongt»,  and  is 
also  rapidly  propagated  during  the  alcoholic  fermentation,  and 
cannot  of  course  be  afterwards  separated  from  the  other  materi- 
als in  the  manner  that  the  yeast  an<l  the  other  debris  of  ferment- 
ation separate  themselves  from  wine  and  beer  by  precipitation 
in  the  process  of  fining.    Nor  is  the  life  of  the  yeast-plant  gene- 
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rally  destroj'ed  in  baking,  because  it  requires  to  be  retained  at 
the  boiling  point  for  some  time  before  it  is  thoroughly  destroyed: 
and  bread  is  generally  withdrawn  from  the  oven,  for  economical 
reasons,  even  before  the  centre  of  the  loaf  has  reached  the 
temperature  of  212°.  It  is  not  difficult  to  understand  how  the 
most  painful  and  distressing  symptoms  and  derangements  may 
follow  the  use  of  bread  in  whicn  the  yeast-plant  is  nottboroughlT 
destroyed  previous  to  ingestion,  and  in  those  cases  of  impunid 
function  in  which  the  peculiar  antiseptic  influence  of  tlie 
stomachal  secretions  is  deficient,  and  is  incapable  of  preventing 
the  development  of  the  yeast-plant  in  the  stomach,  and  the 
setting  up  of  the  alcoholic  fermentation  to  derange  the  whole 
process  of  digestion  and  assimilation. 

The  presence  of  cerealin  in  bread  is  as  beneficial  as  that  of 
acetic  acid  and  the  yeast- plant  is  prejudicial.  Digestion,  or  the 
reduction  of  food  is  evidently  essentially  dependent  on  the  action 
of  a  class  of  substances  which  chemists,  for  want  of  a  better 
term,  have  called  ferments — to  these  substances  belong  pepsin, 
ptyaline,  emulsin,  diastase  and  cerealin ;  these  are  evidently 
types  of  a  very  numerous  class,  which  act  by  producing  those 
molecular  changes  in  organic  substances  in  whicn  digestion  con- 
sists :  and  since  the  purpose  of  digestion  or  solution  is  to  prepare 
from  heterogeneous  substances  taken  as  food  a  chyle,  wnidi 
shall  not  onl  y  when  absorbed  present  all  the  elements  of  healthy 
blood,  but  shall  previous  to  absorption,  possess  the  properties 
which  will  constitute  it  the  proper  stimulus  to  the  functional 
activity  of  the  lactaels,  it  would  appear  to  be  necessary  thateadi 
distinct  substance  taken  as  food  should  be  furnished,  not  with  its 
simple  chemical  solvent,  but  with  that  peculiar  form  of  solventor 
ferment  which  alone  can  carry  it  through  those  molecular  chan- 
ges which  shall  terminate  in  the  production  of  healthy  chyle. 
Hence  we  should  infer  that  a  substance  was  digestible  or  indigesti- 
ble just  in  proi)ortion  to  the  provision  that  is  made  for  its  reduc- 
tion to  the  standard  of  healthy  chyle,  and  that  substances  which 
have  hitherto  been  incapable  of  aflbrding  any  nutrition  whatever, 
may  at  some  future  day  be  rendered  highly  nutritious,  simply  by 
adding  to  them  suitable  ferments,  artificially  obtained  or  otherwise^ 
that  shall  secure  their  passage  through  the  proper  molecular  chan- 
ges. Indeed,  I  think  this  subject  opens  up  to  us  that  very  wide 
field  of  inquiry,  as  to  whether  the  cause  ana  prevention  of  disease, 
and  the  beneficial  administration  of  remedies  may  not,  for  the 
most  part,  if  not  entirely,  be  dependent  on  the  action  of  substan- 
ces analogous  to  such  bodies  as  ptyaline,  pepsin,  cerealin,  etc^ 
acting  in  concord  with,  or  retarding  and  opposing  the  vital  func- 
tions of  tissues;  and  that  by  more  profound  inquiry  in  this  field 
of  research,  the  physiologist  and  the  pathologist  may  not  at  a 
future  day  lay  the  foundation  of  true  scientific  Medicine. 

7gol»ndg;e  Wells. 
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ABt.  y^TCX. — Additional  NbU  on  the  Potsdam  Fossils  ;  by 

E.  Billings. 

Since  my  note  to  Mr.  Bradley^s  paper  was  written^  he  has 
collected  quite  a  number  of  new  specimens  of  C.  minutus  at  the 
flune  locality.  At  his  request  I  have  examined  them  and  find 
diftt  they  exhibit  severd  of  the  parts  not  preserved  in  those  upon 
whicb  the  original  description  was  founded. 

Fig.  4f,  (oaL  tlxe). 


1^4  4.*^  a,  A  detached  cfaeek  sho^ng^  tfae  small  spiDe  of  the  posterior  angle. 

h  e,  Two  spedmens  of  the  glabella,  showing  the  spine  on  the  neck  segment 

1.  The  posterior  angles  of  the  head  are  produced  into  short 
ipiDCS,  as  we  supposed,  but  these  spines,  instead  of  beiug  elon- 
gate-triangular are  sub-cylindrical  or  needle-shaped  and  pro- 
jeded  outwards  at  an  angle  of  45^  or  thereabouts,  to  the  long!- 
tadinal  axis  of  the  body.  The  cheek  does  not  appear  to  be 
ftriated  but  rather  smooth.  These  two  characters  furnish 
additional  grounds  for  separating  the  species  from  C,  antiquatus 
(Salter),  which  has  the  cheeks  striated  and  the  posterior  angles  of 
the  head  only  slightly  produced  into  short  broadly  triangular 
terminations. 

2.  The  neck  segment  bears  a  short  broad-based  spine.  The 
first  specimens  collected  do  not  exhibit  this,  but  on  reexamining 

'  them  I  think  I  can  see  traces  of  it.  Some  of  the  specimens  of  v. 
eoroncUus  (Barrande)  lately  collected  in  the  Primordial  Zone  of 
Spain  have  a  spine  on  the  neck  segment  of  the  same  form  as 
that  of  C,  miniiiusy  while  others  (according  to  the  figures)  have 
not ;  and  it  may  be  that  individuals  of  our  species  will  yet  be 
discovered  in  which  the  absence  of  the  spine  can  be  clearly 
established.  This  remark  is  made  here  because  on  comparing 
the  figures  of  the  Bohemian  and  Spanish  specimens  of  C.  coro- 
nattis  it  would  appear  that  the  presence  or  absence  of  a  spine  on 
the  neck  segment  is  not  always  of  specific  importance  and  should 
some  of  those  from  Keeseville  turn  out  to  have  only  a  plain  neck 
segment  we  would  not  perhaps  on  that  ground  alone  oe  author- 
ized to  constitute  two  species.* 

•  Compare  the  article,  8ur  reriittence  de  la  faune  primordiole  dant  la  chaine 
emniabriaue,  par  M.  Casiano  de  Prado ;  suivie  de  la  Dettcription  den  fomlen,  par 
MM.  de  Verueuil  et  Barrande.    Bulletin  Oeul.  See.  France,  2o.  Series,  vol  xvii,  p. 
616,  (1860).    And  also  Barrande's  Sysieme  Silurietif  plate  13. 
AM.  JOUR.  8CL— SECOND  SERIES^  Vol.  XXX,  No.  90!- NOV.,  18601 
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8.  Mr.  Bradley's  new  specimens  also  show  that  there  are  three 
pairs  of  glabellar  furrows,  the  anterior  being  represented  by  two 
small  indentations  just  in  advance  of  the  points  where  the  ocular 
ridges  reach  the  glabella ;  and  further  that  the  course  of  the 
facial  suture  is  the  same  as  it  is  in  (7.  striatus,  (Emerich).  The 
pygidium  is  more  obtusely  rounded  than  is  represented  in  our 
Figure  2. 

As  to  the  correctness  of  the  generic  reference  of  this  species 
it  may  be  remarked  that  Barrande  is  of  opinion  that  no  less  than 
eleven  of  those  which  Angelin  has  figured  under  the  gRDcn 
Solenopleura,  Eryx,  Conocoryphe  and  Harpides  should  be  placed 
in  Conocephalites.  In  this  view  of  Barrande's,  Angelin  has  con- 
curred.* The  genus  has  thus  been  greatly  extended  and  judg- 
ing from  the  form  of  the  head  (and  more  particularly  of  the 
glabella)  of  Angelinas  species  C,  brachymetopusj  (7.  homehiopui 
and  C.  canaliculatus  I  think  we  are  perfectly  justified  in  referring 
this  species  to  ConocephalUes.  The  genus  is  most  closely  allied 
to  Calymene,  having  the  same  number  of  segments  in  the  thorax 
— the  same  number  and  arrangement  of  pieces  in  the  head  and 
the  same  general  form  and  lobation  of  the  glabella,  the  diffe^ 
ences  between  the  genera  consisting  principally  in  certain  char- 
acters of  the  pleurae  and  hypostomaf  to  which  may  be  added  the 
ocular  ridge  which  although  not  a  constant  character  in  Cono' 
cephaliies  may  be  regarded  as  of  some  generic  value  as  it  does 
not  occur  at  all  in  Qilymene.  I  would  also  state  that  since  ex- 
amining Mr.  Bradley's  recent  collection,  I  have  been  strongly 
impressed  by  the  resemblance  between  the  form  of  the  cheex 
and  small  needle-shaped  posterior  spines  of  C.  miniUus  and  the 
same  parts  of  the  head  of  the  Quebec  species  which  I  have 
called  Menocephalus  globosus,  and  it  appears  to  me  that  AfenocfjA- 
alus  must  be  regarded  as  another  closely  allied  genus.  If  we 
except  those  two  genera,  Calymene  and  Menocephalus,  there  is 
no  other  but  Conocephalites  to  which  our  new  trilobite  bears  any 
near  affinity. 

*  See  Barrande's  "  ParafUU  entre  let  dSpott  Silurient  de  BohSme  et  de  Scan£- 
name,  p.  19  ;  aiul  compare  the  tables  od  p.  17  and  S6  of  the  same  work.  See  also 
ADgelin's  Palceontologia  Seandinavica, 

f  See  Bammde,  "  SytUme  Silurien  du  eentrt  dt  la  Bokime"  p.  417-419. 

MoQtreal,  30tb  Sept,  1800. 
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Art.  XKXl.—The  Great  Auroral  Exhibition  of  Aug,  28/A  to 
SppL  4Ah,  1859.— 6th  Article  ;  by  Prof.  Elias  Loomis. 

Since  out  last  Auroral  article  was  prepared  for  the  press,  the 
following  letter  has  been  receired  irom  the  Secretary  of  the 
Smithsoaian  Institution. 

Washington,  June  6th,  I860. 

Dear  Sir: — Some  time  siuce,  you  wrote  us  in  regard  to  the 
anrora  of  September,  1859,  and  I  now  write  to  inform  you  that 
we  have  a  very  large  collection  of  materials  in  regard  to  this  in« 
teresting  meteor  which  in  justice  to  the  writers  ought  to  be  pub- 
lished. It  is,  however,  a  pity  that  the  data  for  scientific  deduc- 
tions in  regard  to  this  interesting  phenomenon  should  be  scat- 
tered, and  we  will  therefore  present  the  whole  to  Silliman's 
Journal,  provided  the  Editors  will  publish  it.  Will  you  take 
charge  of  it,  and  prepare  it  for  the  press  ? 

Joseph  Henry,  Secretary  S.  I. 

The  editors  of  this  Journal  have  accepted  the  liberal  proposi- 
tion of  Prof.  Henry,  so  far  as  to  publish  whatever  might  be  sup- 
posed to  be  of  importance  in  an  investigation  of  the  theory  of 
the  Aurora.  A  considerable  portion  of  the  materials  collected 
by  the  Smithsonian  Institution  have  already  appeared  in  former 
numbers  of  this  Journal,  and  many  of  the  reports  are  from 
neighboring  stations  where  the  Auroral  appearances  are  almost 
identically  the  same.  From  the  entire  mass  of  materials  we  have 
aimed  to  select  those  Eeports  only  which  were  the  most  complete 
and  elaborate,  and  which  were  so  distributed  in  geographical  posi- 
tion as  to  aflford  a  correct  idea  of  the  appearances  througnout 
the  fentire  area  of  the  United  States. 

Observations  of  the  Auroua  of  August  28th,  1869. 

Selected  from  the  Smithsonian  Papers, 

1.   Observations  at  Burlington^  Minnesota^  (lat.  47°  1',  long.  92®  SC), 

hy  A.  A  HiBBAED. 

The  aurora  of  Aug.  28th,  commenced  at  8  p.  M.,  and  increased 
very  rapidly  until  8|  P.  M.,  when  it  came  to  a  centre  directly 
over  our  heads.  It  went  about  three-fourths  the  circumference 
of  the  horizon  at  the  base,  and  completely  round  at  the  top, 
and  down  about  one-third  on  the  south  side.  Stars  very  bright 
and  light  enough  to  read  werj  fine  print.  At  9  P.  M.  it  had 
nearly  disappeared  over  head ;  and  but  few  beams  to  be  seen  in 
any  part  of  the  horizon,  although  new  beams  were  forming  in 
the  north.  At  9^  p.  m.  the  beams  were  very  light,  and  some- 
what scattered.    At  10  p.  m.  it  had  entirely  disappeared. 
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2.  ObHrvations  at  Marquette,  Michigan,  (lat  46®  32^  long.  S*I^  41'),  hf 

Dr.  G.  H,  Blake^ 

Aug.  28th,  at  8  p.  m.,  a  bright  crown  overhead,  with  beams 
or  streamers  extending  to  every  point  of  the  compass,  but  soon 
lost  in  a  white  haze.  In  the  course  of  an  hour  these  streamen 
extended  to  the  horizon  in  every  direction,  with  bright  streami 
of  white  light  shooting  up  towards  the  crown,  all  of  which  l»- 
came  perfectly  red,  or  of  a  bright  crimson  color  over  head.  This 
continued  to  increase  in  brightness  until  after  midnight,  with 
floods  of  white  light  at  the  norizon,  all  passing  into  crimson 
fleecy  vapor  in  the  zenith. 

8.  Observations  at  Winona,  Minnesota,  (lat  44^  d\  long.  91^  86'),  if 

T.  F.  Thickstuk. 

Aug.  28th,  an  auroral  bank  and  a  few  pencilled  streamers  had 
formed  at  9^  P.  M.  At  midnight  the  streamers  and  corona  fitkd 
the  whole  heavens  except  the  N.  E.  portion. .  During  the  whols 
night  the  light  was  equal  to  that  of  a  half  moon. 

4.  Observations  at  Green  Bay,  Wiscmmn,  (lat  44®  80',  long.  87*  56^ 

by  D.  Undbrwood. 

Aug.  28th,  about  7J  F.  M.,  the  aurora  was  visible  in  the  north- 
em  part  of  the  heavens,  but  did  not  attract  particular  notice  mh 
til  about  9  P.  M.  Soon  after  eight  the  sky  began  to  redden,  ud 
became  nearly  of  a  blood-red  color.  Soon  the  streaks  were  ob- 
served shooting  upward  from  all  points  of  the  horizon,  and  coo- 
centrating  in  a  large  luminous  mass  in  mid-heavens.  Thegreit' 
est  intensity  of  color  was  at  the  zenith.  Rays  were  constant^ 
shooting  up  from  all  points  of  the  horizon  and  the  colors  o» 
stantly  changing.  Tne  rays  emitted  an  intense  red  light  lor 
about  half  an  hour,  when  they  began  slowly  to  fade  away  in  the 
north  and  south,  but  in  the  east  and  west  they  continued  to^of 
until  10  P.  M.,  when  they  began  to  fade  away.  Flashes  of  white 
light  appeared  among  them,  commencing  from  the  horizon  vA 
moving  upwards,  following  each  other  in  rapid  succession  lib 
the  waves  of  an  immense  sea  of  light.  They  grew  brighter « 
the  red  color  disappeared,  and  when  this  was  wholly  gone  th^ 
also  gradually  faaed  away. 

6.  Observations  at  Mdwaulcee,  Wisconsin,  (lat  43"  3',  long.  87*  ^*i*)M 

Prof.  E.  P.  Larkin. 

Aug.  28th,  at  8  p.  m.,  an  aurora  commenced.  About  8}  P.  <• 
an  arch  formed  from  S.W.  by  the  north  to  the  S.E.,  with  diA 
broken  clouds  below.  The  streamers  now  commenced,  prindpillf 
in  the  N.W.  and  N.E.,  and  were  surprisingly  beautiful,  of  oil' 
son,  purple,  peach  and  orange ;  the  crimson  predominatiDg.  i^ 
£h  45m  a  perfect  corona  formed  a  few  degrees  fiouth  of  '        ''^ 
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At  9  P.  M.  the  aurora  began  to  fade,  and  at  ten  had  nearly  dis- 
ippeared.  At  10^  p.  M.  the  north  gave  indications  of  another 
kurora  which  occurred  about  12  o'clock,  nearly  equal  in  splen- 
ter  to  the  first,  and  still  another  occurred  about  3  a.  m.  There 
rere  also  auroras  late  in  the  night  of  the  80th  and  also  of  the 
tlst. 

L  Observations  at  BurlingUm,  Wiscmsin,  (lat  42"*  39',  long.  87''  44'), 

by  D.  Mathews. 

Aug.  28th,  at  8  P.  K.^  the  appearance  was  that  of  a  large  lu- 
ninous  ring  surrounding  the  zenith ;  but  this  form  was  very 
aransient,  the  light  becoming  concentrated  in  the  west  Between 
)  and  9  p.  m.  there  were  two  arches  formed  in  the  north,  the 
irst  almost  30°  in  altitude,  and  the  second  about  40°.  From  the 
mter  edge  of  the  larger  arch  darted  a  succession  of  streamers  or 
mys  of  light.  At  8*>  15™  a  perfect  flood  of  light  came  up  in  the 
aist,  not  in  streams,  but  like  the  dawn  of  day,  just  before  sun- 
ise.  This  appearance  lasted  about  half  an  hour.  At  9  p.  m. 
treams  of  light  radiated  in  every  direction  from  a  point  about 
en  degrees  south  of  the  zenith,  covering  the  whole  neavens  ex- 
ept  a  space  in  the  south.  One  broad  belt  of  red  light  extended 
com  near  the  zenith  to  the  horizon  at  a  point  a  little  north  of 
rest. 

.    Observations  at  Dubuquty  Iowa,  (lat.  42**  80',  long.  90**  62'),  by  Asa 

HoRR,  M.D. 

Aug.  28th,  the  aurora  began  with  floating  irregular  masses  of 
curoral  clouds  in  the  north,  which  soon  spread  over  the  sky,  ter- 
ninating  in  a  broad  zone  of  light  spanning  the  heavens  from  E. 
O  W.  and  reaching  to  20°  south  of  the  zenith.  At  8  P.  M.  many 
yf  the  luminous  clouds  became  distinctly  crimson,  with  the  deep- 
IBt  hue  near  the  horizon.  At  8^  15™  a  distinct  arch  formed  m 
he  north  crowned  with  tall  flickering  white  streamers.  The 
grimson  clouds  now  dissolved  into  paler  streamers ;  at  8*»  35™ 
the  streamers  subsided ;  and  at  8*»  40™  the  red  clouds  near  the 
korizon  and  the  diffuse  light  in  the  north  appeared  again.  From 
Ihis  time  till  9  P.  M.  a  crimson  shade  was  spread  over  the  whole 
of  the  broad  belt,  with  varying  hue  and  brightness.  The  arch 
in  the  north  formed  again  with  whitish  streamers  which  re- 
mained moderately  bright  until  11  p.  M. 

8.  Observations  at  Waltham,  Massachusetts,  (lat  42**  24',  long.  71**  14'), 

by  Rev.  Thomas  Hill. 

Aug.  28th,  at  T-J-  p.  m.,  there  were  visible  some  splendid  masses 
rose-colored  light  in  the  east  and  west  near  the  horizon; 
tiiat  in  the  west  being  nearly  obscured  by  twilight.  At  7*»  45" 
ia  well  defined  arch  passed  south  of  the  zenith,  and  all  the  sky 
north  of  it  was  flllea  with  light,  radiating  toward  the  pole  of  the 
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dipping  needle.  I  watched  the  aurora  from  9  to  lOJ  P.  M.,  and 
at  3  A.  M.  got  up  again  to  look.  It  was  then  very  brilliant  tnd 
rosy  all  along  the  southern  horizon. 

9.  Observations  at  Monroe,  Michigan,  ^lat.  41**  66',  long.  88®  22'),  if 

Miss  Helen  J.  T^  helplst. 

Aug.  28th,  about  8^  P.  M.,  there  was  a  broad  line  of  intenselj 
yellow  light  extending  from  east  to  west  In  a  few  moments 
the  whole  sky  to  within  20®  of  the  south,  seemed  to  be  pe^ 
mealed  with  a  clear  whitish  light;  yellowish  rays  consUuitlj 
shooting  up  from  the  east,  north  and  west  horizon  to  the  zenita 
At  the  same  time  apf)eared  a  bright  rose  colored  mass  in  the 
east,  which  gradually  enlarged  until  it  covered  nearly  three- 
fourths  of  the  heavens,  and  about  9  P.  M.  the  rays  met  and 
formed  a  perfect  corona  a  little  south  of  the  zenith. 

10.  Observations  at  Willow  Creek,  Illinois,  (lat.  41**  46',  long.  88*  56'}, 

by  E.  E.  Bacon. 

Aug.  28th — aurora  first  seen  at  8  P.  M.,  corona  and  beams  at 
8^  40",  arch  8^  46"*.     Beams  of  red  very  brilliant  in  the  east 
and  west,  and  at  the  corona  from  8*»  85™  to  8*»  65™.     At  9**  the 
beams  and  corona  had  disappeared,  and  abroad  red  belt  extend- 
ed across  the  heavens,  passing  over  to  the  south.     Two  distinct 
arches  were  formed  in  the  north.     At  9*»  15"*  bright  beams  in  the 
southeast,  the  red  belt  disappearing  in  the  east.     At  9**  25°  red- 
ness nearly  gone.     At  9**  28"  arches  broken.     At  9*>  35"  bril- 
liant spot  in  N.E.     At  9**  40"  arch  reformed,  but  not  so  brilliant 
At  12**  80"  beams  with  far  greater  grandeur  than  at  8^  40". 
Beams  streamed  from  all  round  the  horizon  to  the  zenith.    In 
the  southern  half  of  the  sky,  the  beams  flashed  like  the  blaze  of 
a  great  fire.     At  11^  45"  a  bright  belt  from  E.  to  W.,  in  the 
south,  with  a  dark  belt  something  like  a  cloud  under  it.     At  1^ 
12"  bright  belt  in  the  south  gone.     Aurora  lasted  till  daylight 

11.  Observations  at  Sandwich,  Illinois,  (lat.  41®  3]',  long.  88"  30'),  kj 

Dr.  N.  E.  Ballou. 

Aug.  28th,  at  7^  p.  m.,  there  was  a  bright  luminous  band,  i 
degree  in  width,  spanning  the  heavens.  Soon  it  became  tortu- 
ous ;  and  in  the  zenith  it  pointed  southward  half  way  to  the  ho- 
rizon. At  8  P.  M.  red  gleams  shot  up  in  the  N.W.  directly  to 
the  zenith.  At  8i  P.  M.  the  same  appearance  sprung  up  in  the 
N.E.  At  9  P.  M.  the  entire  northern  half  of  the  sky  was  bril- 
liantly red,  with  gleams  which  soon  culminated  in  a  corona.  At 
9J  P.  M.  the  whole  was  tinged  with  red,  alternating  with  beantf 
of  light.  At  10  P.  M.  the  red  tinge  floated  away  to  the  soutL 
At  midnight  it  presented  much  the  same  appearance  as  before. 
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18.  OUervatians  at  Sag  Harbor,  New  York,  (Ut  41®  0',  long.  72**  20'), 

from  the  Sag  Harbor  ExpreB$, 

Aug.  28th — ^between  8  and  9  o'clock  rays  of  clear,  white  light 
uose  from  every  part  of  the  horizon,  and  soon  met  in  a  common 
locus  at  a  point  about  15^  S.E.  of  the  zenith,  amid  the  four  stars 
forming  the  trapezium  of  the  Dolphin.  At  10  P.  M.  a  more 
dense  light  appeared  at  two  points  on  the  horizon  a  little  north 
of  east  and  west  These  were  at  first  of  a  bright  yellow  light ; 
bat  at  10^  p.  M.  that  in  the  east  assumed  a  dark  crimson  hue, 
and  the  light  in  the  west  was  tinged  with  a  paler  red.  At  this 
time  began  the  waves  of  undulating  light,  their  motions  being 
npward  and  across  the  radial  columns  in  a  direction  from  east  to 
west. 

At  midnight  the  brightness  of  the  columns  increased,  the  un- 
dulations increased,  especially  in  the  south,  and  their  motions 
became  exceedingly  rapid.  The  usual  dark  bank  now  appeared 
upon  the  horizon  in  the  south,  well  defined,  but  occasionally 
broken  by  minor  columns  of  light.  TheVhole  heavens  continued 
thus  glowing  until  the  aurora  was  eclipsed  by  the  light  of  day. 

18.  Observations  at  Kanosha,  Nebraska,  (lat  40''  61',  long.  Od"*  44'),  by 

Bbla  Wiiitb. 

There  was  a  very  brilliant  light  of  a  pink  color  from  about 
L  A.  M.  Aug.  29th  until  daylight  in  the  northern  half  of  the  hemi- 
ppbere,  shooting  upwards  to  the  zenith,  and  passing  oflF  to  the 
K>uth.    It  was  so  light  as  to  enable  a  person  to  read  coarse  print. 

14.  Observations  at   Great  Salt  Lake  City,  Utah,  (lat  40**  45',  loug. 

lir  26'),  6yW.\V.  Phelps. 

Aug.  28th  between  9  and  10  P.  m.  a  palish  light  wavered  up 
ibout  30°  towards  the  zenith ;  thence  it  spread  east  and  west 
prith  increasing  grandeur,  till  about  11  P.  M.  when  the  perpendic- 
ular streams  beautified  a  large  portion  of  the  northern  hemis- 
phere. The  light  about  20°  above  the  horizon,  decreased  upward 
and  downward,  so  that  at  nearly  raidsvay  to  the  zenith,  the  light 
changed  into  a  fine  yellow  green,  which  was  joined  by  a  rich 
livery  of  crimson,  spanning  the  whole  heavens  irova  east  to  west, 
88  a  belt  several  degrees  wide.  This  magnificent  phenomenon 
continued  in  varying  hues,  until  about  1  a.  m. 

15.  Observations  at  New  York  City,  (lat.  40*  43',  long.  74°  6'),  by  Prof. 

O.  W.  Morris. 

Aug.  28,  8  P.  M.  there  was  a  bright  band  above  the  horizon, 
which  spread  upwards  with  rays.  At  9^  10™  the  light  spread 
over  the  heavens,  occupying  the  zenith  and  either  side  with 
white,  and  interspersed  with  pink  colored  portions.  At  9^  20™ 
it  formed  an  arch  in  the  south  with  a  dark  segment  below,  while 
the  northern  portion  of  the  sky  was  perfectly  clear.    At  9^  25™ 
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the  beams  shot  up  from  all  sides  to  the  zenith,  formiog  a  beatitifal 
corona  which  lasted  5  or  8  minutes,  sometimes  putting  on  the 
appearance  of  conflicting  waves.  Nearly  the  whole  sky  was  of  & 
pink,  and  some  portions  of  a  dark  red  color.  It  fisided  gradually 
away,  first  disappearing  in  the  south,  and  at  10  P.  M.  only  a  bright 
band  across  the  northern  portion  without  a  dark  segment.  About 
10*»  30™  occasional  rays  shot  up  to  the  zenith.  At  11**  it  was 
very  light,  so  that  objects  could  be  seen  at  a  distance.  The  au- 
rora continued  with  varied  colors  and  brightness  until  the  dawn 
of  the  29th. 

16.  Observations  at  Pekin,  Illinois,  (lat  40°  36',  long.  89**  46'),  fty  J.  tt 

RiBLBT. 

Aug.  28,  8^  20>"  P.  M.  a  white  band  running  fix)m  K  W.  to  E 
with  two  columns  shooting  up,  one  by  the  north  star  the  otha 
through  Ursa  Major.  8*»  30™  it  is  passing  westward  and  a  high 
column  is  passing  about  6°  east  of  the  north  star,  and  about  10° 
above  it.  At  8*»  40™  two  columns  passing  nearly  to  zenith 
on  the  east  side  of  north  star.  At  o^  46™  the  column  by  the 
north  star  increased  in  width,  the  top  bent  over  forming  a  semi- 
circle to  west.  Color  white  in  north,  changing  to  a  rose  at  its 
upper  edge,  and  a  red  in  the  east.  At  8^  55™  arches  forming; 
the  lowest  about  10°  above  the  horizon,  and  of  a  pale  color.  The 
second  about  80°  above  the  horizon,  and  of  a  pale  orange 
color.  Streamers  running  from  the  lower  arch  through  it  and 
about  80°  above  it.  The  color  was  most  intense  in  the  east  At 
gh  sjm  both  arches  better  defined.  The  streamers  passing  from 
the  lower  through  the  upper  to  a  point  about  10°  west  of  the 
zenith.     At  9  P.  M.  less  brilliant  and  ceased  observing. 

17.  Observations  at   Urbana,  Ohio,  (lat.  40"  6',  long.  83®  43'),  by  Frot 

M.  G.  Williams. 

Aug.  28th,  at  9  P.  M.  columns  of  white  and  yellowish  light 
shot  from  all  points  of  the  arch  which  extended  from  N.  80°  E. 
to  N.  75°  W.  Many  of  the  corruscations  passed  beyond  the 
zenith ;  in  the  east  the  light  was  pink  and  deep  crimson  forming 
a  mass  about  30°  broad  and  60°  high  reaching  down  to  the  hori- 
zon. The  color  was  sometimes  almost  blood  red.  At  9**  10"  a 
similar  mass  formed  in  the  N.W.  At  9*^  15™  a  remarkably  beau- 
tiful column  shot  up  at  N.  50°  W.  having  a  breadth  of  10°  and 
reaching  to  the  zenith.  The  colors  were  white,  yellowish,  pink 
and  crimson.  About  9*»  20™  an  arch  was  formed  in  the  south, 
having  an  altitude  of  40°  at  the  centre.  A  few  minutes  later, 
the  crimson  light  extended  down  from  the  zenith,  quite  to  this 
arch,  so  that  most  of  the  sky  was  covered  with  colored  light.  At 
9»»  50™,  a  beam  2°  broad,  shot  up  from  S.  80°  W.  passing  20°  or 
80°  beyond  the  zenith.  In  a  few  minutes  the  beam  seemed  to 
be  broken  up  into  fragments  of  5°  or  6°  in  length,  and  presently 
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Tanished.  At  10  P.  H.  the  brightness  was  much  diminished ;  at 
IQh  15m  revived ;  the  northern  arch  very  brilliant  and  slightly 
tinged  with  crimson.  At  lO'*  80™  the  arch  extended  from  E.  to 
N.  85^  W.  At  midnight  the  exhibition  was  still  fine.  From  2^ 
to  8  A.  H  coruscations  of  white  light  shot  up  all  along  the  hori-^ 
son  from  E.  to  S.  15^  W.  The  aurora  continued  to  decline,  till 
the  dawn  of  day. 

18.  Observations  at  Henry  Co,^  Indianoy  (lat  40®,  long.  86**  16'),  by 

WiLUAM  Dawson^ 

Aug.  28th,  about  9  p.  M.  a  red  cloud  covered  a  large  portion  of 
the  eastern  sky  with  a  similar  one  in  the  N.  W.  and  several  large 
luminous  beams  extended  from  the  north  point  to  the  zenith. 
Soon  the  red  disappeared,  and  the  bright  streaks  grew  much 
shorter,  leaving  a  bnght  cloud  brilliantly  fringed  with  white,  near 
flie  northern  horizon.  After  some  minutes,  several  small  bodies, 
like  long  white  clouds,  started  from  about  25°  S.E.  of-the  zenith, 
and  moved  slowly  towards  the  west,  disappearing  about  the  same 
distance  nearly  S.W.  of  the  zenith.  About  midnight,  a  dark 
cloud  decked  with  immense  streamers  of  white,  glaring  light, 
lested  on  the  northern  horizon,  when  suddenly  it  burst  forth  into 
streaming  corruscations  of  red,  purple  and  white  lights,  shooting 
to  a  point  15°  or  20°  south  of  the  zenith,  where  these  flashing 
Hghts  presented  the  appearance  of  a  cloud,  tinted  with  Vermil- 
lion and  purple.  At  12^  A.  m.  fully  two-thirds  of  the  heavens 
were  wrapt  m  flashing  torrents  of  streamers  directed  towards 
this  point.  This  tremulous  illumination  lasted  about  an  hour, 
when  it  partly  vanished ;  but  soon  the  sky  was  a«iin  covered 
with  darting  streamers  nearly  as  before,  and  the  licht  seemed 
more  vivid  than  at  12^  a.  m.  At  2  A.  M.  the  light  had  in  a  great 
measure  passed  away. 

19.  Observations  at  Oettysbury,  Pennsylvania^  (lat  39®  49',  long.  77®  16'), 

by  Rev.  M.  Jacobs. 

Aug.  28thy  the  aurora  was  visible  in  the  evening  twilight 
especially  to  N.  and  N.E.  At  9  p.m.  the  whole  ^y  as  far 
south  as  within  30°  of  the  southern  horizon  was  covered  with 
alternate  bands  of  luminous  matter  like  cirrus  cloud.  At  9^  25°* 
the  luminous  band  within  about  20°  of  the  northern  horizon 
began  to  shoot  up  streamers,  and  soon  became  a  mass  of  streamers 
which  filled  the  whole  northern  sky,  darting  up  to  a  point  about 
2**  east  of  Aquila,  where  they  crossed,  some  radiating  thence 
southward.  The  streams  were  visibly  wafted  round  on  the  east 
and  west,  to  the  S.E.,  S.  W.  and  even  south.  The  streamers  were 
mostly  of  orange,  white  below  and  crimson  red  above.  At  10 
p.  M.  the  sky  was  mostly  clear ;  the  bank  of  vapor,  dark  below 
but  luminous  above,  with  a  few  streamers  occupied  the  northern 
horizon,  rising  to  the  height  of  20°  or  25°.  Tne  Hght  was  equal 
to  that  of  the  moon  at  quadrature. 
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20.  Ohservatiom  at  College  Hill  Ohio,  (lat  30''  19',  long.  84""  2fi\hff 

Profl  J.  II.  Wilson. 

Aug.  28th,  the  aurora  commenced  at  8  P.  M.  and  continiied 
with  increased  splendor  till  1  A.  M.  The  corona  formed  about 
10  P.  M.  with  arch  and  beams.  At  1  A.  M.  the  ooniscationi 
darted  from  the  horizon  upward  to  the  zenitli  and  about  20°  b^ 
yond.    The  light  was  equal  to  the  clearest  full  moon. 

21.  Observations  at  Wyandott  City,  Kansas,  (lat.  39**  7',  long.  94*  44), 

by  John  U.  Millak. 

Aug.  28th,  at  11^  p.  h.  a  diffused  light  was  observed  in  the 
N.N. hi.  gradually  increasing  until  at  1  a.  M.  the  whole  northern 
sky  from  N,  VV.  oy  W.  to  S.E.  by  E.  was  covered  with  rays  and 
slreamers  of  moderate  brightness,  shooting  up  to  wiihiu  30°  of 
the  zenith,  and  changing  rapidly,  from  a  uniform  white  to  a  tinge 
of  purple.    The  aurora  passed  off  about  IJ  A.  M. 

22.  Observations  at  St,  Louis,  Missouri,  (lat  38^  37',  long.  90*  IS'),  hf 

A.  Fbndler. 

Aug.  28th,  at  8**  SO™  P.  M.  I  observed  in  the  northern  part  rf 
the  sky  some  large  patches  of  a  deep  red  color,  and  the  horizon 
towards  the  north  was  filled  with  a  white  light  Tiie  white  aa 
well  as  the  red  light  rose  gradually  up  to  46°.  At  8**  35™  the 
upper  part  of  the  light  to  the  ri^ht  was  of  an  unusually  deep  red, 
while  that  to  the  left  was  greenish  white.  The  aurora  increased 
in  splendor  till  8''  50"",  rising  to  the  zenith,  with  red  streamers 
running  nearly  N.  and  S.  The  aurora  now  declined  in  the  north, 
but  spread  its  red  color  to  about  10°  south  of  the  zenith.  Bj 
9  P.  M.  the  red  color  was  gone,  only  a  faint  white  light  remaining 
near  the  northern  horizon,  which  continued  till  9**  20™  when  it 
became  obscured  by  clouds. 

Aug.  29th  at  1  a.  m.  I  awoke  and  found  the  aurora  more  bril- 
liant than  last  evening.  It  reached  45°  south  of  the  zenith,  and 
had  a  corona  15°  or  20°  south  of  the  zenith,  of  a  deep  fiery  red, 
sending  ra3's  in  all  directions  from  this  point  towards  tne  horizon. 
Towards  the  north  the  light  was  white,  and  close  to  the  northern 
horizon  the  sky  was  blue.  By  1**  20"  the  aurora  had  retired  to 
within  80°  above  the  northern  horizon. 

23.  Observations  at  Fredericksburg,  Virginia,  (lat  38®  30'  long.  77*  30'), 

by  CUARLES  H.  ROBEY. 

Aug.  23th,  a  most  brilliant  light  appeared  8  P.  M.  and  disap- 
peared about  4^  15"  A.  M.  It  was  generally  diffused  over  the 
face  of  the  heavens  with  a  brightness  exceeding  that  of  the  full 
moon,  the  brightest  part  being  N.E.  and  N.  W.  About  N.E.  it 
was  of  a  red  color. 
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24.  Observations  at  the  ea^fem  bau  of  the  Sterra  Jbajo,  Utahj  (lat  88^^ 

long.  110**),  by  Dr.  John  S.  Newberry. 

Aug.  28th — being  at  an  elevation  of  about  7000  feet  above 
'    the  sea,  from  11  to  12  o'clock  the  aurora  npppared  remarkably 

-  brilliant,  the  entire  northern  heavens  being  covered  with  a  dif- 
-  fu9ed  red  flush,  with  flashes  of  deeper  red  and  white  light  The 
'  auroral  flush  was  noticeable  in  the  north  before  10  o'clock,  but 
:  was  not  conspicuous  before  11. 

25.  Observations  at  Santa  Clara,  California,  (lat.  37**  18',  long.  122**  0'), 

6y  Oliver  S.  Frambes. 

^       Au^.  28th,  at  9  P.  M.,  about  10®  E.  of  north  the  sky  seemed 
~=-  tinged  with  red  light.    In  half  an  hour  several  columns  of  mel* 

-  low  light  were  formed  which  rose  to  a  height  of  40°,  and  the 
.^    colors  became  very  bright.     The  light  gradually  moved  to  the 

east,  and  afler  two  hours  or  more  gradually  faded  away. 

-  26.   Observations  at  Paducah,  Kentucky/,  (lat  37**  5',  long.  87**  21^),  6y 

A.  Mattison. 

^         Aug.  28th,  at  midnight,  the  clouds  cleared  off  and  showed  the 

-  most  beautiful  aurora  lever  saw  in  this  latitude.  Sometimes  it 
was  red,  and  sometimes  it  sent  up  streamers  overhead.  Aug. 
29th,  1  A.  M.,  aurora  very  bright,  but  the  sky  became  overcast 
The  light  continued  till  near  day  break. 

27.  Observations  at  Montei^ey,  California,  (lat.  36**  36',  long.  122**  64'), 

by  \)t,  C.  a.  Canfield. 

Aug.  28th — a  very  brilliant  aurora  from  9J  P.  M.  to  11  or 
12  P.  M. 

28.  Obnrvations  at  RaleipK  North  Carolina,  (lat  35**  40',  long.  78**  52') 

by  William  U.  IIamilion. 

Aurora  appeared  at  9  P.  M.  and  lasted  till  11  p.  M.    As  light 
as  if  the  moon  was  shining. 

20.   Observations  at  Dallas,  Texas,  (lat  32**  45',  long.  96*  46'),  by  Johx 

M.  Crockeit. 

Aug.  28lh,  at  dark  the  northern  sky  had  the  appearance  of 
bright  twilight.  It  continued  to  brighten  until  it  extended  from 
N.  to  N.  E.,  and  a3sume(l  a  red  tinge,  with  columns  {perpendicu- 
lar to  the  horizon,  and  extending  more  than  half  way  up  the 
heavens.  About  the  time  of  the  greatest  illumination,  a  round 
body  in  the  N.  E.,  about  15°  in  diameter,  became  of  a  beautifid 
bright  scarlet,  which  in  20  or  30  minutes  moved  slowly  towards 
the  north,  displacing  the  columns  as  it  went.  The  whole  Fcene 
•  occupied  about  one  and  a  half  hours  and  was  constantly  chang- 
ing. The  aurora  continued  with  diminished  brightness  till  near 
daylight 
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30.  ObtervatumM  at  Selma,  Alabama,  (lat  S2f^  25',  long.  Se""  51'),  hf  & 

E.  Jbnkinos,  M.D. 

Aug.  28th,  about  8  P.  M.,  there  was  a  rery  well  defined  arch 
of  red  fleecy  lookiug  clouds  extending  up  about  20^,  that  w» 
beautifully  brilliant  for  half  an  hour.  From  Si  till  after  10  P.  IL 
tiiere  were  incessant  flashes  that  might  have  been  taken  for  di^ 
fiise  lightning. 

Bh  Obsermiioru  at  Cahawba,  Alabama,  (lat  32*  19',  long.  87''  IQ%  bf 

Matthew  Trot,  M.D. 

Aug.  28th,  from  8  to  9  P.  ic.,  a  bright  light  was  visible  a  little 
east  of  north.  It  was  brightest  near  the  horizon,  and  extended 
to  a  height  of  about  30^,  gradually  £euling  at  its  upper  border. 

32.  Observations  tU  JacksonviUe,  Florida,  (lat  dO"*  15',  long.  82^  O'),  ly 

Dr.  A.  J.  Baldwin. 

Aug.  28th,  about  8  P.  M.  was  seen  a  remarkable  aurora  whieh 
continued  until  2  A.  M.  Aug.  29th.  At  times  it  was  of  a  vivid 
red,  with  streamers  radiating  towards  the  zenith.  The  brightest 
were  from  N.W.  to  N.E.  The  color  would  almost  fade  out  at 
times,  and  then  lighten  up  the  heavens  again  with  a  brilliancy 
which  was  majestic.  About  9  o'clock  there  was  a  dark  cloud  in 
the  north  extending  from  N.W.  to  N.E. ;  and  the  auroral  display 
was  beautiful  along  the  fringe  of  this  cloud. 

33.  Observations  at  Micanopy,  Florida,  (lat  29°  35',  loDg.  82**  18'),  by 

Jamss  B.  Bean. 

Aug.  28,  just  after  dark  I  noticed  a  luminous  appearance  in 
the  north,  which  at  times  disappeared  and  then  reappeared  with 
increased  brightness,  till  9  o'clock,  when  it  exhibited  streamers 
shooting  up  toward  the  zenith,  and  sometimes  a  deep  red  glare 
of  rosy  light  toward  the  N.E.     At  10  P.  M.  the  streamers  were 

auite  distinct,  presenting  beams  of  gray  and  purple  light  I; 
isappeared  about  11  p.  M.  but  reappeared  with  more  beauty 
between  1^  and  2  A.  M.  The  streamers  were  very  distinct,  ex- 
hibiting various  colors,  and  shooting  at  times  within  10°  or  15° 
of  the  zenith.  The  luminous  haze  in  the  N,  W.  continued  till  it 
was  obscured  by  day -light 

34.  Observations  at  Cedar  Keys,  Florida,  (lat  29^  7',  long.  83°  2'),  6y 

Judge  Aug.  Steele. 

Aug.  28th,  occurred  an  aurora,  brightening  up  the  northern 
horizon  with  most  beautiful  coruscations.  It  extended  from  N. 
to  N.E.  and  upward  to  about  80°  above  the  horizon,  and  exhibi- 
ted frequent  streaks  of  reddish  yellow,  shooting  upward  in 
pointed  forms  of  the  most  dazzling  brightness.  It  ceased  about 
9i  P.  M.  but  reappeaxed  the  next  morning  in  still  greater  bril- 
liancy and  continued  until  overpowered  by  the  light  of  day. 
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as.  Ohiervatiant  at  Corpus  Chrisii,  Texas,  (lat  27°  45',  long.  97'  30'), 

by  A.  M.  Lea. 

Aug.  28th,  about  9  p.  m.  an  aurora  reddened  the  sky  in  the 
north,  through  about  90°  of  the  horizon,  and  rising  about  40° 
above  it,  with  columns  of  light  stretching  from  the  horizon 
towards  the  zenith. 

36.   Observations  at  Key  West,  Florida,  (lat.  24""  33',  loDg.  81''  48'),  by 

William  C.  Dennis. 

Aug.  28th  the  aurora  was  faintly  visible  soon  after  sun-down 
and  did  not  increase  materially  in  brightness  till  8^  p.  m.  At 
9  p.  M.  the  color  was  of  the  most  fiery  red.  The  direction  of  the 
middle  point  of  the  aurora  was  N.  10°  E.  and  both  horizontally 
and  vertically  it  subtended  an  angle  of  about  30°.  There  was  a 
narrow  line  of  immovable  clouds  along  the  northern  horizon  in 
the  direction  of  the  aurora.  At  9  P.  M.  the  aurora  commenced 
fading  rapidly,  and  had  disappeared  at  9^  p.  h. 

Obskrvations  of  the  Aurora  of  Sept.  1st  and  Sept.  2nd,  1859. 

8eUeted from  the  Smithtonian  Papert, 

1.  Observations  at  St.  Johns,  Newfoundland,  (lat  47"*  35',  loDg.  52**  38'), 

by  K  M.  J.  Delaney. 

Sept  1st,  an  Aurora  of  various  colors  appeared  in  the  west, 
moved  towards  the  zenith  and  disappeared. 

Sept.  2d  at  8  P.  M.  an  Aurora  of  various  colors  appeared  in  the 
north,  south  and  west,  moved  towards  the  zenith  and  disappeared. 

2.  Observations  at  Burlington,  Minnesota,  (lat  47®  1',  loDg.  92°  30'),  by 

A.  H.  HiBBARD. 

Sept  2d,  Aurora  commenced  at  8  P.  M.  in  the  north,  and  N.E. ; 
increased  very  fast  until  8^  p.  m.  when  it  formed  a  perfect  arch 
frrom  N.E.  to  S.W.  and  ran  about  one-third  of  the  way  down 
from  the  zenith  on  the  south  side.  The  east  and  west  parts  were 
very  red ;  the  east  part  flashy  like  lightning.  At  9  P.  M.  nearly 
disappeared.  At  9^  p.m.  commenced  in  tne  north  with  very 
bright  and  flashy  light ;  then  very  bright  streamers  ran  up  in- 
stantly almost  to  the  zenith.  At  9^  p.  m.  nearly  disappeared ; 
only  bright  flashy  spots  E.  and  N.W. 

Sept  3d,  Aurora  commenced  about  8^  p.  m.  ;  beams  ran  up 
very  rapid  but  very  dim ;  formed  perfect  at  about  9^  p.  m. 

8.   Observations  at  Princeton,  Minnesota,  (lat  45**  50',  long.  93^  45'),  by 

O.  E.  Garrison. 

Sept.  2d,  a  bright  aurora  extending  from  the  N.W.  to  the  E. 
and  culminating  in  the  zenith.  It  was  a  bright  display  of 
streamers  in  bands  varying  from  a  bright  white  to  a  red  name 
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color ;  ll\e  portion  on  the  eastern  extremity  was  flnfthing  rather 
than  strenked ;  that  on  the  west  was  of  a  reddish  flame  color. 
Tlie  bands  were  about  two  degrees  wide  reaching  from  the  borir 
zon  to  the  zenith.  The  central  portion  of  each  band  being 
brightest,  diminishing  to  a  slight  hght  on  the  edges.  Thefint 
appearance  was  at  dark,  and  it  was  still  bright  at  10  P.  M. 

Sopt.  8d,  the  Aurora  was  repeated,  but  much  less  brilliant  and 
and  onlv  about  45°  elevation  with  a  dark  arch  beneath  about  20^ 
above  t&e  horizon.    Disappeared  before  9  p.  m. 

4.   Observations  at  Gardiner.  Maine,  (lat  44®  11',  long.  69®  46'),  hf 

R.  n.  Gardiner. 

Sept.  Ist,  brilliant  aurora  over  dark  arch. 

Sept.  2d,  very  remarkable  aurora.  Colored  streamers  with 
constant,  and  very  brilliant  flashes  of  light  at  north  and  enst. 
and  reaching  south  of  zenith.  At  9i  p.m.  two  very  bright 
arches  at  the  north,  one  about  12°  the  other  about  25^  aoove  the 
horizon,  the  upper  one  being  extremely  bright;  the  sky  between 
them  and  below  the  lowest,  being  of  a  darK  purple. 

Sept.  8d,  very  brilliant  aurora  with  colored  streamers  in  all 
parts  of  the  sky. 

5.  ObnervatioM  at  OgdenMbvrg.  New  York,  (lat.  44°  43^  long.  75'  26""), 

by  W.  E.  Guest. 

Sept.  2d,  at  1  a.  M.  a  splendid  aurora.  The  light  oontinned 
for  nearly  two  hours. 

Sept.  2d,  9^  P.  M.  A  few  faint  streamers  shot  up  in  the  ea^t 
and  at  the  same  time  there  was  a  faint  rose  colored  light  in  the 
west,  when  all  at  once  there  commenced  on  every  side  a  display 
of  waves  of  auroral  light.  It  was  an  undulating  motion  com- 
mencing near  the  horizon,  and  waving  up  gradually  toward  the 
zenith.  In  ten  or  fifteen  minutes  it  had  reached  the  zenith,  and 
a  corona  was  formed,  its  rays  of  diflFe rent  lengths  pointing  down- 
ward. It  disappeared  almost  as  rapidly  as  it  came  on,  and  a 
faint  light  was  spread  on  all  sides.  A  few  minutes  before  ten  a 
large  arch  was  formed,  one  extremity  resting  in  the  east,  and 
the  other  in  the  N.NV.  Its  base  was  dark,  yet  the  stars 
were  glittering  through  its  whole  length.  The  arch  was  some- 
what irregular  in  form  in  the  N.W.  It  rose  gradually  until  a 
faint  double  arch  was  formed.  The  streamers  were  quite  sta- 
tionary, without  any  motion  from  right  to  left.  In  less  than  an 
hour  it  had  lost  its  form,  and  the  light  was  diflfused  throughout 
the  glittering  dome.  There  was  some  light  continued  through 
the  night. 

6.  Observations  at  Salem,   Oregon,  (lat.  44*  58',  long.  123*  4'), /ro» 

the  Statesman, 

Sept.  1st,  about  8  p.  M.  a  faint  radiance  was  observed  shooting 
np  from  the  northern  horizon,  and  gradually  the  whole  heavens 
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from  north  to  soutli  were  covered  with  a  delicate  rosy  tint,  bright 
and  glowing  in  the  zenith,  and  decreasing  in  brilliancy  near  the 
korizon.  It  was  most  brilliant  about  11  P.M.  at  which  time  it 
yielded  sufficient  light  to  read  common  print  quite  easily.  It 
continued  to  shine  with  gradually  decreasing  splendor,  and 
finally  yielded  as  morning  approached. 

1.  Observations  at  Fort  Umpqua,  Oregon,  (lat  43*  48',  loDg  124*  6'),  6y 

Uenrt  Oatlky,  U.  S.  Army. 

An  aurora  was  observed  on  the  night  of  Sept  1st.  The  light 
was  most  intense  about  midnight,  and  was  sufficient  to  enable 
one  easily  to  read  print. 

B.   Observations  at  Rochester,  New  York,  (lat  43^  8',  long.  77^  51'),  by 

M.  M.  Mathews. 

Sept  2d,  l**  45"  a.  m.  the  southern  sky  was  one  entire  sheet  of 
red  light,  extending  from  near  the  zenith,  quite  down  to  the 
horizon,  and  reaching  laterally  from  S.£.  to  N.  w.  At  2  a.  M  the 
redness  gathered  intensity,  and  divided  oflf  into  two  nearly  equal 
portions,  one  occupying  the  S.E.  and  the  other  the  N.W.  section 
of  the  sky,  and  for  half  an  hour  assuming  a  deep  cherry  red 
hue,  with  an  <xxMisional  streamer  of  white  light  ascending  nearly 
or  quite  to  the  zenith. 

At  3  A.  M.  the  whole  sky  from  N.W.  around  to  the  S.E.  be- 
came one  entire  blaze  of  deep  red,  and  began  sending  off  from 
all  portions  of  its  lower  margin,  the  most  brilliant  streamers  of 
white  light  which  waved  and  flickered  in  front  of  the  dark  red 
back  ground.  They  converged  to  a  point  just  south  of  the 
zenith.  This  conma  was  most  distinct  at  8h  15™  A.  M.  when  it 
presented  the  apf)earance  of  an  immense  fan  resting  on  the  hori- 
zon. At  the  north  lay  a  heavy  bank  of  cloud  rising  about  2** 
above  the  horizon,  and  during  the  most  brilliant  display  at  the 
south,  the  upper  edge  of  these  clouds  was  tinged  with  a  most 
beautiful  orange  color.  At  3**  SO""  a.  m.  the  redness  had  become 
comparatively  faint,  and  the  streamers  had  entirely  disappeared. 

Sept  8d,  about  8  P.  M.  was  another  auroral  display  confined 
mostly  to  the  northern  sky,  and  consisting  principally  of  white 
streamers  that  were  constantly  flickering  and  dancing.  At  9  P.  H. 
they  reached  a  point  south  of  the  zenith,  and  were  attended  by 
flashes  of  extreme  brightness.  At  11  p.  M.  the  light  had  become 
quite  faint,  and  the  the  streamers  had  disappeared. 

9.   Observations  at  Ostego,  Michigan,  (lat  42*  28',  long.  85*  42'),  bg 

Matthew  Coffin. 

Sept.  2d,  aurora  brightest  about  2  A.  M.  when  there  was  a 
beautiful  corona  a  little  S.W.  of  zenith,  and  rapidly  shooting 
wys  from  N.W.  and  N.E.  meeting  at  that  point 
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10.  Observations  at  EUetfy  Illinois,  (lat  42''  11',  long.  88''  SS'),  hf 

K  Babcook. 

Sept  Ist,  11  P.  H.  aurora  displaying  beautiful  red  and  white 
streamers  covering  all  the  northern  naif  of  the  heavens.  At 
midnight  the  whole  north  was  covered  with  beautifhl  streameis 
of  varied  colors.  At  12^  16™  A.  M.,  streamers  shot  up  from  the 
north ;  the  whole  moved  south  and  rested  about  20  above  ths 
southern  horizon,  at  which  time  a  dark  belt  appeared  under  ths 
white.  Immediately  streamers  shot  up  from  all  around  the  hori- 
zon centering  near  the  zenith.  The  deep  red  prevailed  at  S£ 
and  N. W.  In  less  than  two  minutes,  the  whole  oecaoie  a  brokm 
mass,  and  the  streamers  disappeared.  The  dark  belt  still  rested 
upon  the  southern  horizon,  and  the  light  continued  all  over  the 
heavens. 

11.  Observations  at  Davenport,  Iowa,  (lat  41°  30',  long.  90^  38^  hf 

H.  J.  FiNLST 

Sept  2d,  8  P.  M.  aurora  in  brilliant  reddish  parallel  rays  mih 
ning  east  and  west  about  45^  above  the  northern  horizon.  Co* 
rona  pale  and  bu.t  few  rays. 

12.   Observations  at  Camp,  No.  33,  Nebraska,  (lat.  42^,  long.  109^  50') 

6y  Capt  J.  H.  Simpson. 

Sept  1st,  at  11  p.  M.  about  two  thirds  of  the  whole  southern 
heavens  appeared  one  sheet  of  beautiful  roseate  light  For  a 
while,  the  light  continued  in  a  state  of  repose ;  the  most  concen- 
trated portion  forming  a  limiting  belt  on  its  northern  side,  and 
extending  from  a  point  on  the  horizon  about  10^  north  of  east, 
across  the  heavens  to  a  point  on  the  horizon  about  due  west 
From  this  belt,  the  light  with  its  roseate  hue  was  diffused  south- 
wardly all  over  the  heavens  down  to  the  arc  of  a  circle  whose 
plane  was  inclined  to  the  horizon  about  10^.  At  len^h  the  light 
assumed  a  more  intense  form  and  shot  up  in  whitish  corusca- 
tions to  the  apex  of  the  illuminated  portion  which  was  about  20* 
south  of  the  zenith.  My  assistant  observed  this  aurora  at  10  P.  M., 
and  as  it  disappeared  about  midnight  it  must  have  lasted  aboat 
two  hours. 

13.  Observations  at  Great  Salt  Lake  City,  Utah,  (lat  40**  45',  long. 

111°  26'),  by  W.  W.  Phelps. 

An  aurora  was  seen  here  on  the  evening  of  Sept  1st  and 
morning  of  the  2d.  A  little  after  midnight,  it  spread  from  north 
to  south,  from  east  to  west;  and  by  its  light  I  could  tell  the  time 
on  my  watch.  There  was  a  beautiful  center  equally  rayed  near 
the  zenith.  At  times  the  southern  hemisphere  began  with  pale 
red  at  the  zenith,  and  faded  down  to  a  dark  orange  horizon, 
while  the  northern  hemisphere  glowed  with  yellow  and  green. 
I  continued  my  observations  till  past  2  a.  m. 
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Sept  8d,  about  8  p.  U.  a  faint  light  eprui^^g  up  in  the  east,  and 
X)8e  about  45^  high.  At  9**  15™  it  glowed  beautifully.  After 
10  P.  M.  it  grew  fainter,  and  disappeared  a  little  after  midnight. 

14.  Observations  at  New'  York  «/y,  (lat  40**"  43',  long.  ^4*  5')^  by 

Prof.  O.  W.  Morris. 

Aurora  from  10^  20«»  p.  m.  Sept.  1st,  till  dawn  of  the  2d. 
rhere  was  a  dark  band  at  the  south  of  10°  or  15°,  then  a  white 
me  and  streamers  of  a  variety  of  colors,  mostly  red,  shot  up  in 
lie  S.E.  and  yellow  in  the  S.  W.  interspersed  with  white  beams. 
I%e  corona  was  after  1  A.  h.  a  little  S.  E.  of  the  zenith. 

Sept.  2d  aurora  from  10  f.  u.  to  11*  15«  p.  m.  At  first  a  feint 
iffbi,  then  a  dark  segment  above  it  on  the  northern  horizon  of 
&mt  15°  in  breadth ;  above  it  a  band  of  about  8° ;  then  another 
ark  band^  surmounted  by  a  white  one  from*  which  beams  of 
»right  light  shot  up  along  the  upper  edge.  About  10^  15°* 
raves  of  white  light  shot  up  nearly  to  the  zfenith.  It  faded 
way  gradually  after  11  P.  M.  retaining  only  a  steady  light  on  the 
onzon. 

B.  Oiierpotiam  at  Carlisle,  Pennsylvania,  (lat  40*^  12',  long,  77*  11'), 

by  Prof.  C.  W.  Wilson. 

Vefy  brilliant  autora  lasting  from  midnight  to  8  A.  M.  Sept. 
d.  Also  Sept.  2d,  9  p.  M.  It  first  appeared  as  a  luminous  arch 
xtentfng  from  N.W.  to  KE.  and  1©°  or  20°  high.  From  this 
he  light  shot  up  in  streamers  first  white,  then  turning  bright  red 
bout  half  way  to  the  zenith.  The  arch  finally  disappeared  and, 
he  whole  then  presented  the  appearance  of  a  mass  of  light 
louds,  with  rapid  flashes  behind  them.  The  whole  lasted  about 
tftlf  an  hour. 

16.  Observations  at  Urbana,  Ohio,  (lat.  40®  6',  loDg.  88°  11*),  by 

Prof.  M.  G.  Williams. 

Sept  2d,  my  first  observation  was  at  1*  30™  a.  m.  when  the  entire 
northern  heavens  were  covered  with  a  uniform  yellowish  light, 
rhere  was  also  a  large  mass  of  crimson  light  in  the  S.W.  At  2 
L  M.  the  whole  south  was  covered  with  pink  and  crimson  light, 
joon  after  a  distinct  and  beautiful  corona  was  formed  a  few  de- 
crees south  of  the  zenith,  and  continued  about  15  minutes.  At 
5*  40"  A.  M.  a  beautiful  column  of  light  12°  in  breadth  white, 
rellowisb,  pink  and  crimson  rose  from  the  west  at  an  angle  of 
rO^  with  the  southern  horizon.  At  3  A.  M.  the  aUrora  was  con- 
nderably  diminished  in  intensity,  but  continued  with  variations 
,ill  dawn  of  day. 

Sept.  2d,  at  8** 45"  p.m.  the  light  was  distinct  and  uniform 
JoDg  the  northern  horizon.  At  9**  15™  there  were  fine  corus- 
aaions  increasing  in  brilliancy  till  10^  At  9**  30"  the  corus- 
cations had  for  their  base  a  well  defined  arch  extending  from  N. 
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80**  E.  to  N.  SS"*  W.,  and  its  altitude  at  its  center  was  12''.  Mmj 
of  tbem  reached  the  zenith  but  no  corona  was  formed.  Theoo^ 
uscations  were  mostly  white. 

Sept  8d.  The  evening  was  cloudy,  but  the  aurora  was  wA 
ciently  strong  to  illuminate  the  clouds. 

'    17.   Observations  at  Newark,  Ohio,  (lat  40""  4',  long.  82*  23')  hf 

David  Wybick. 

Sept.  1st,  about  midnight  the  entire  heavens  except  near  iiii 
southern  horizon  were  illuminated  by  a  pale  yellow  light  In 
about  ten  minutes  masses  of  red  light  appeared  in  the  £.  and  ¥; 
and  as  they  faded  away  others  appear^  in  the  N.  and  S.  Solh 
sequently  there  was  a  beautiful  emanation  of  red  rays  fromi 
circular  center  near  the  zenith.  The  whole  phenomenon  lastol 
about  two  and  a  half  hours.  In  the  S.  ana  S.W.  lay  a  didc 
cloud  rising  about  five  degrees  above  the  horizon. 

18.  Observations  at  Baltimore^  Maryland,  (lat  39*  18'  long.  76*  37'), If 

C.  Westbrook,  Telegraph  Superintendent 

On  the  morning  of  Sept.  2d.  I  found  the  telegraph  wini 
charged  to  an  extent  &x  beyond  tne  strength  of  our  ordinary  bit- 
teries.  Upon  disconnecting  the  batteries  I  got  clear  and  distinct 
writing  from  Cumberland,  distant  179  miles.  When  the  Airrent 
was  at  its  maximum  strength,  the  manipulations  of  the  operator  at 
Cumberland  worked  the  armature  of  tne  relay  magnet  nere  with 
a  force  nearly  equal  to  that  which  would  be  produced  by  a  Grove 
battery  of  50  cups  on  a  short  circuit  The  intensity  oi  the  spark 
at  the  instant  or  breaking  the  circuit,  was  such  as  to  set  on  fin 
the  Wood  work  of  the  switch  board.  The  current  however  was 
variable,  and  at  times  no  sensible  effect  could  be  observed. 

19.   Observations  at  Aurora,  Indiana,  (lat  39°  4',  long.  84°  64'),  hf/ 

George  Sutton,  M.D. 

Sept.  1st,  about  10  P.  m.  a  faint  aurora  was  seen  in  the  north; 
and  about  midnight  the  aurora  extended  over  the  whole  heavens. 
In  the  north  the  light  was  of  a  pale  color  resembling  the  break 
of  day,  and  a  few  faint  streamers  could  be  seen.  About  1  A.1L 
the  whole  southern  heavens  presented  a  deep  red  appearance. 
At  1^  30'"  streamers  were  more  frequently  seen  in  the  north,  and 
occasionally  a  ray  would  appear  in  the  S.E  and  S.W.  Between 
2  and  8  A.  M  streamers  arose  in  all  directions,  but  much  paler  in 
the  north  than  in  the  south.  The  streamers  converged  to  a 
point  presenting  the  appearance  of  a  vast  and  gorgeous  tent 
From  1  A.  M.  until  the  Weak  of  day,  the  most  brilliant  displaj 
was  in  the  south. 

Sept.  2d,  about  8^  p.  m.  the  aurora  appeared  again  in  the  noitiu 
There  were  occasional  flashes  of  light  resembling  distant  l^ht- 
ning.    It  disappeared  in  a  few  hours. 
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20.  OhmvationB  at  Auburn,  Cali/amia,  (lat  38*"  53',  loDg.  121''  2'), 

hy  Robert  Gordon. 

Sept  1st,  from  9^  p.  m.  until  daylight  we  had  a  most  magnifi- 
\  cent  display  of  aurora,  in  which  the  whole  sky  north,  south,  east 
and  west  was  almost  all  the  night  glowing  with  ruddy  light. 
The  northern  point  near  the  horizon  where  the  aurora  com- 
menced continued  rather  dark.  ^ 

21.   Observatims  at  St.  Louis,  Missouri,  (lat  38''  37',  long.  90°  16'), 

by  A.  Fendlsr. 

Sept.  2d,  at  8**  20°*  p.  m.  the  aurora  exhibited  a  white  hazy 
light  15°  above  the  northern  horizon.  Soon  long  white  streaks 
appeared  alternately  on  the  right  and  left  to  45°  above  the  hori- 
son,  and  a  light  rea  tint  was  sometimes  visible.  At  8^  80"°  the 
aurora  disappeared.  At  9^  20"  ?.  M.  it  again  threw  out  several 
white  streaks  to  about  60°  above  the  northern  horizon.  Pres- 
ently it  changed  to  a  few  fiery  red  spots.  At  9^  27"  a  few  short 
Btreaks  shot  up  a  little  to  the  east  of  north.  At  9*^  82°^  the 
aurora  became  brilliant.  At  9*^  84"  red  with  no  streaks.  Soon 
after  nothing  remained  but  white  diffused  light 

22.  Observations  at  Moneka,  Kansas,  (lat.  38''  30',  long.  OS"*),  by 

L.  Celestia  Wattles. 

Sept.  2d,  an  aurora  appeared  from  1  to  8  a.  H.  On  the  same 
night  about  10  p.  M.  a  light  appeared  in  the  S.E.  like  the  rising 
of  the  moon.  It  grew  redder  and  more  brilliant  as  it  extended 
tip  the  sky  until  it  reached  the  zenith.  It  now  shot  out  to  the 
westward,  streaming  continually  across  the  sky  to  the  horizon. 
It  did  not  wholly  disappear  until  the  morning  dawn. 

28.  Observations  at  New  Albany,  Indiana,  (lat.  88°  17',  long.  85®  46'), 

by  Alexander  Marvin. 

Sept  2d,  at  1^  30°*  a.  m.  a  broad  beam  of  crimson  light  exten- 
ded up  from  the  eastern  horizon  and  met  another  from  the  west 
considerably  south  of  the  zenith.  Beautiful  streamers  shot  up 
all  around  the  north  to  the  point  oF  meeting  of  the  beams,  soutn 
of  the  zenith.  In  the  north  a  dark  cloud  extended  from  E.  to 
W.  in  the  form  of  a  flat  arch.  Above  it  was  an  ever  changing 
display  of  white  and  deep  crimson  streamers.  A  similar  arch  of 
cloud  was  visible  in  the  south  but  not  quite  so  flat ;  and  above 
it,  streamers  concentrated  in  the  point  above  mentioned.  The 
greatest  observed  brilliancy  was  from  1''  50"*  to  2**  80°»  a.  m. 

Sept  3d,  8**  45"  p.  m.  streamers  of  white  and  pale  red  light 
shot  from  the  horizon  half  way  to  the  zenith.  At  9  P.  M.  only  a 
grey  light  in  the  north. 
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80°  E.  to  N.  SS"*  W.,  and  its  altitude  at  its  center  was  12''.  Mi 
of  tbem  reached  the  zenith  but  no  corona  was  formed.  The( 
uscations  were  mostly  white. 

Sept  3d.  The  evening  was  cloudy,  but  the  aurora  was  n 
ciently  strong  to  illuminate  the  clouds. 

*    17.  Observations  at  Newark,  Okioj  (lat  40*  4',  long.  82*  28')  hff 

Davh)  Wybick. 

Sept  Ist,  about  midnight  the  entire  heavens  except  near  1 
southern  horizon  were  illuminated  by  a  pale  yellow  light 
about  ten  minutes  masses  of  red  light  appeared  in  the  E.  and  1 
and  as  they  faded  away  others  appeared  in  the  N.  and  S.  S< 
sequently  there  was  a  beautiful  emanation  of  red  rays  from 
circular  center  near  the  zenith.  The  whole  phenomenon  lut 
about  two  and  a  half  hours.  In  the  S.  ana  S.W.  lay  a  di 
cloud  rising  about  five  degrees  above  the  horizon. 

18.  Observations  at  Baltimore,  Maryland,  (lat  39*  18'  long.  76**  Z*l% 

C.  Westbrook,  Telegraph  Superintendent 

On  the  morning  of  Sept  2d,  I  found  the  telegraph  wb 
charged  to  an  extent  far  beyond  the  strength  of  our  ordinary  h 
teries.  Upon  disconnecting  the  batteries  I  got  clear  and  distil 
writing  from  Cumberland,  distant  179  miles.  When  the  Aitk 
was  at  its  maximum  strength,  the  manipulations  of  the  operator 
Cumberland  worked  the  armature  of  tne  relay  magnet  nere  wi 
a  force  nearly  equal  to  that  which  would  be  produced  bv  a  Gro 
battery  of  50  cups  on  a  short  circuit  The  intensity  oi  the  sps 
at  the  instant  or  breaking  the  circuit,  was  such  as  to  set  on  i 
the  wood  work  of  the  switch  board.  The  current  however  i 
variable,  and  at  times  no  sensible  effect  could  be  observed. 

19.   Observations  at  Aurora,  Indiana,  (lat  39°  4',  long.  84°  54'),  ij 

Georgb  Sutton,  M.D. 

Sept  1st,  about  10  P.  M.  a  faint  aurora  was  seen  in  the  nort! 
and  about  midnight  the  aurora  extended  over  the  whole  heard 
In  the  north  the  light  was  of  a  pale  color  resembling  the  bre 
of  day,  and  a  few  faint  streamers  could  be  seen.  About  1  i. 
the.wnole  southern  heavens  presented  a  deep  red  appearan 
At  1^  30'"  streamers  were  more  frequently  seen  in  the  north, « 
occasionally  a  ray  would  appear  in  the  S.E  and  S.W.  Betwe 
2  and  8  A.  M  streamers  arose  in  all  directions,  but  much  paler 
the  north  than  in  the  south.  The  streamers  converged  to 
point  presenting  the  appearance  of  a  vast  and  gorgeous  tci 
From  1  A.  M.  until  the  Weak  of  day,  the  most  brilliant  di^ 
was  in  the  south. 

Sept  2d,  about  8^  P.  M.  the  aurora  appeared  again  in  the  nort 
There  were  occasional  flashes  of  light  resembling  distant  1^ 
ning.    It  disappeared  in  a  few  hours. 
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20.  Obstrvations  at  Auburn,  California,  (lat  SS"*  53',  loDg.  121''  2'), 

by  Robert  Gordon. 

Sept  1st,  from  9i  p.  m.  until  daylight  we  had  a  most  magnifi- 
cent display  of  aurora,  in  which  the  whole  sky  north,  south,  east 
and  west  was  almost  all  the  night  glowing  with  ruddy  light. 
The  northern  point  near  the  horizon  where  the  aurora  com- 
menced continued  rather  dark.  ^ 

21.  Observations  at  St.  Louis,  Missouri,  (lat  38**  37',  long.  90*»  16'), 

by  A.  Fbndlsr. 

^  Sept  2d,  at  8*»  20°»  p.  M.  the  aurora  exhibited  a  white  hazy 
light  15°  above  the  northern  horizon.  Soon  long  white  streaks 
appeared  alternately  on  the  right  and  left  to  45°  above  the  hori- 
son,  and  a  light  red  tint  was  sometimes  visible.  At  8^  80"°  the 
aurora  disappeared.  At  9^  20"  P.  M.  it  again  threw  out  several 
white  streaks  to  about  60°  above  the  northern  horizon.  Pres- 
ently it  changed  to  a  few  fiery  red  spots.  At  9^  27"  a  few  short 
Btreaks  shot  up  a  little  to  the  east  of  north.  At  9**  82°*  the 
aurora  became  brilliant  At  9*^  84"*  red  with  no  streaks.  Soon 
after  nothing  remained  but  white  diffused  light. 

22.  Observations  at  Moneha,  Kansas,  (lat  38''  30',  long.  98''),  by 

L.  Cblestia  Wattlbs. 

Sept  2d,  an  aurora  appeared  from  1  to  8  a.  h.  On  the  same 
night  about  10  p.  m.  a  light  appeared  in  the  S.E.  like  the  rising 
of  the  moon.  It  grew  redder  and  more  brilliant  as  it  extended 
tip  the  sky  until  it  reached  the  zenith.  It  now  shot  out  to  the 
westward,  streaming  continually  across  the  sky  to  the  horizon. 
It  did  not  wholly  disappear  until  the  morning  dawn. 

28.  Observations  at  New  Albany,  Indiana,  (lat.  88°  17',  long.  86**  46'), 

by  Alexander  Marvin. 

Sept  2d,  at  1^  30™  A.  M.  a  broad  beam  of  crimson  light  exten- 
ded up  from  the  eastern  horizon  and  met  another  from  the  west 
considerably  south  of  the  zenith.    Beautiful  streamers  shot  up 
all  around  the  north  to  the  point  of  meeting  of  the  beams,  soutn 
..of  the  zenith.     In  the  nortn  a  dark  cloud  extended  from  E.  to 
,  W.  in  the  form  of  a  flat  arch.      Above  it  was  an  ever  changing 
-  display  of  white  and  deep  crimson  streamers.     A  similar  arch  of 
'.  dond  was  visible  in  the  south  but  not  quite  so  flat ;  and  above 
.it|  streamers  concentrated  in  the  point  above  mentioned.     The 
greatest  observed  brilliancy  was  from  1*'  50"*  to  2**  80°>  A.  M. 

Sept  3d,  8^  45"  P.  M.  streamers  of  white  and  pale  red  light 
shot  from  the  horizon  half  way  to  the  zenith.  At  9  P.  M.  only  a 
grey  light  in  the  north. 
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24.  Obiervmiiont  at  Louisville,  Kentucky,  (lat  SS"*  a',  long.  W  S<H), 

from  the  Louisville  Journal, 

On  the  morning  of  Sept.  2d  for  some  three  hovLrs  commendng 
about  midnight,  the  whole  heavens  were  lighted  up  iu  the  moat 
brilliant  manner.  The  light  was  generally  diffused  over  the 
whole  sky,  but  was  reddest  in  a  southwest  direction.  Towards 
the  Qorth  it  was  whiter  with  occasional  st/eiaks  of  green  and  deqp 
crimson  darting  up  towards  the  zenith. 

95.  Observations  at  the  base  of  the  Sierra  Abajo,  Utah,  (lat  Sl^  long. 

110^,  by  Dr.  John  S.  Newberry. 

Sept.  1st,  no  aurora  was  observed  at  9  p.  m.  the  heavens  bcin^ 
partially  obscured  by  broken  clouds.  At  1  a.  k.  I  waked  and 
was  startled  by  the  red  light  that  penetrated  the  tent  and  tinged 
the  landscape,  which  was  illuminated  as  strongly  as  bv  the  fall 
moon  shining  through  thin  clouds.  On  going  out  I  iound  the 
whole  heavens  of  a  bright  crimson  with  streaks  of  white  and 
jrellow  converging  toward  the  zenith,  where  they  formed  a  beau- 
tiful corona.  These  rays  reached  down  within  20®  of  the  south- 
.em  horizon.  The  aurora  continued  almost  without  abatement 
till  day-light. 

26.  Observations  at  BenUmvUie,  Arkansas,  (lat  36^  22',  long  04*  U%  Ijf 

Paul  Graham. 

Sept.  1st,  at  11  p.  M.  there  was  a  bright  sheet  of  light  embradog 
the  eastern  and  northeastern  part  of  the  horizon,  from  thence 
extending  upwards  60°.  It  became  so  light  that  objects  were 
clearly  seen  at  a  considerable  distance.  At  the  same  time,  the 
clouds  in  the  S.  W.  were  tinged  with  red.  It  continued  very 
bright  until  8  A-  M.  at  which  time  it  disappeared. 

21,   Observations  at  Asheville,  iV.  Carolina,  (lat.  35*  37',  long.  82'  29), 

by  H.  H.  Strawbridoe. 

Sept.  2d,  at  12^  30"^  A-  m.  my  attention  was  attracted  to  a  sin- 
gular fiery  light  in  the  N.E.  at  an  elevation  of  about  45°.  Some 
S°  or  4°  to  the  east  of  north  also  apppeared  a  space  of  whitish 
light.  Both  lights  incr^eased,  the  spots  of  faint  reddish  light 
extending  quite  to  the  zenith.  At  12''  50"  the  lights  diflFoscd 
themselves  over  the  sky^  and  from  about  N.E.  to  S. W.  a  complete 
belt  of  roseate  light  extended  from  horizon  to  horizon  across  the 
zenith.  It  was  at  first  about  6°  or  8°  in  breadth,  its  edges  veir 
ill-defined ;  but  it  gradually  widened  and  changed  its  line  of 
direction  until  it  became  a  zone  of  rosy  light  from  25**  to  40°  in 
breadth,  reaching  from  the  west  to  a  little  north  of  east  From 
1**  5™  to  1*^  25°*  A.  M.  I  was  able  to  read  with  perfect  ease  the 
smallest  type  in  a  newspaper.  At  1^30"*  the  light  slightly  de- 
.creased.  At  2  A.  M.  a  large  space  in  the  belt  about  E.S.E.  and 
.50°  above  the  horizon  became  more  intense.  From  2^  80"  the 
xslouds  so  thickened  as  to  prevent  observations,  although  the  red 
:Zone  was  still  clearly  traceable. 
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S8.  OhstrvQiticms  at  Memphis,  Tennessee,  (lat  S5''  8',  long.  OO"*  0'),  5y 

R  W.  MITCHEL^  M.D. 

Sept.  1st,  at  midnight  a  splendid  aurora  flamed  up  suddenly  in 
the  north.  Its  breadth  was  about  80^,  extending  15°  on  each 
side  of  the  meridian  and  its  altitude  was  about  40  .  At  first  its 
color  was  nearly  blood  red,  and  motionless ;  but  about  12^  80™ 
A.  M.  streamers  began  to  appear  though  with  litUe  or  no  change  of 
color.  In  less  than  an  hour  the  deep  red  began  to  fade,  and  it 
continued  thus  until  4  A.  M.  when  it  vanished. 

29.  Observations  at  Selma,  Alabama,  (lat  32®  25',  long.  86*  61'),  by 

S.  E.  Jennings,  M.D. 

Sept.  2d,  about  12^  a.  m.  a  strip  of  red  cloud  nearly  transparent 
and  9^  or  12°  wide  commenced  in  the  east,  and  soon  extended 
across  to  the  west,  forming  a  magnificent  arch.  It  was  striped 
with  the  various  hues  of  red  from  light  to  brightest  scarlet,  with 
a  tinge  of  straw  color,  and  from  the  centre  of  the  arch  diverging 
rays  looking  to  the  south  and  reaching  nearly  to  the  horizon. 
The  ra^s  colored  like  the  arch  were  soon  scattered,  but  the  main 
arch  did  not  entirely  disappear  until  4f  A.  H. 

60.  Observations  at  Paulding,  Mississippi,  (lat  32**  20',  long.  89**  20'),  by 

Rev.  £.  S.  Robinson. 

Sept  2d,  at  2**  10"*  A.  m.  nearly  the  whole  visible  heavens  were 
overspread  with  a  gauae-like  lurid  tint  which  continued  till  8** 
80«  A  M,    It  was  most  brilliant  in  the  N.  E.  and  N.  W.  and  at 
2''  30"*  extended  thirty  degrees  south  of  the  zenith. 

31.  Observations  at  Cahawba,  Alabama,  (lat  32""  19',  long.  SY""  16'),  by 

Dr.  Matthew  Trot. 

Sept  2d,  the  aurora  was  first  observed  about  1  A.  M.  An  arch 
spanned  the  heavens  from  E.  to  W.  a  few  degrees  south  of  the 
zenith.  To  the  north  the  sky  had  a  distinct  greenish  tinge. 
The  most  magnificent  displays  of  colored  light  were  nearly  over 
head.  The  light  was  so  great  that  fine  newspaper  print  could  be 
read  by  it ;  and  it  continued  with  varying  brilliancy  till  obscured 
by  daylight 

32.  Observations  at  Natchez,  Mississippi,  (lat.  31*  34',  long.  91°  25'), 

5y  J.  J.  Scott. 

Sept  1st,  the  aurora  commenced  at  10  p.  m.  I  began  to  ob- 
serve it  at  12*^  15"  A.  M.,  Sept  2d.  A  glowing  arch  of  the  deep- 
est crimson  and  8°  or  10°  in  breadth,  extending  from  the  N.E. 
to  the  N.  W.  points  of  the  horizon,  rising  to  the  height  of  about 
40**,  while  a  fainter  arch  appeared  below  it  At  12^  80"  rays 
emanated  in  all  directions  except  south  of  a  great  circle  passing 
through  a  point  situated  in  the  wing  of  Pegasus.  From  thispoint 
issued  a  broad  fiare  of  light  which  waved  like  a  pennant    Every 
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where  in  the  northern  sky,  patches  of  light  would  appear,  glow 
for  a  time  and  gradually  disappear.  These  appearances  continued 
throughout  the  night,  growing  fainter  as  the  dawn  approachei 

33.   Observatims  at  Wheeloek,  Texas,  (lat.  30"^  55',  long.  ST"  29'),  hf 

F.  KXLLOOO. 

At  10  P.  M.  Sept.  1st,  I  first  observed  a  zone  of  crimson  light 
80**  in  breadth,  reaching  from  10°  above  the  horizon  due  east,  vct- 
tically  overhead,  and  terminating  10°  above  the  horizon  due  west 
From  the  zenith  to  the  eastern  extremity  of  the  zone  the  light 
was  mild,  the  color  increasing  in  intensity  toward  the  east,  nntil 
within  15°  of  the  horizon  where  it  gradually  faded.  At  IP  20" 
a  beam  of  whitish  light  passed  due  north  through  the  zenitL 
At  11**  80"  another  beam  diverged  from  the  former  to  the  wesl^ 
making  an  angle  with  it  of  40°.  These  two  beams,  if  continued, 
would  unite  about  25°  south  of  the  zenith.  At  midnight  the 
entire  space  between  these  beams  was  filled  up  with  similar  bat 
shorter  beams  of  light,  converging  toward  each  other.  Soon 
these  central  rays  began  to  shoot  bright  scintillating  rays  of  white 
light  from  their  northern  and  western  ends  which  travelled  with 
great  velocity.  The  eastern  boundary  of  the  zone  became  grad- 
ually paler  until  12**  30"  A.  M.  Sept-  2d,  when  the  color  in  that 
direction  entirely  disappeared,  ana  the  brightest  light  was  then 
in  the  west  and  northwest.  At  1  a.  M.  the  crimson  color  had 
entirely  disappeared,  and  nothing  remained  but  the  fan-like 
appearance  of  the  numerous  divergent  beams  of  white  light 
The  two  rays  first  formed  never  changed  their  form  or  position 
until  they  disappeared  about  2  A.  M. 

34.  Observations  at  Thomasville,  Georgia,  (lat  30°  60%  long.  84**  0'),  6y 

W.  Blavktt. 

Sept.  2d,  about  2  A.  M.  the  whole  northern  half  of  the  heavens 
was  beautifully  illuminated.  The  daily  track  which  the  sun 
now  describes  formed  the  southern  boundary  of  the  illuminated 
portion  of  the  heavens.  Upon  this  southern  boundary  was  a 
tx>rder  of  deep  blood  red  light,  of  2°  or  8°  in  breadth,  extending 
from  the  eastern  to  the  western  horizon.  Streams  of  pale  light 
diverged  from  the  point  where  this  band  cut  the  meridian. 
These  pale  streamers,  at  one  moment,  were  numerous,  and  the 
next  moment  scarce  a  trace  of  them  could  be  seen.  The  great 
red  belt  sometimes  changed  to  a  beautiful  orange  color. 

35.  Observations  at  Mobile,  Alabama^  (lat,  30°  41',  SS"*  1'),  from  Hu 

Daily  Mercury, 

Sept.  2d,  the  aurora  appeared  at  midnight  and  soon  after  1 
A.  M.  the  eastern  sky  seemed  bathed  in  a  flame  of  lurid  light, 
while  a  yet  deeper  flame  streaked  with  silvery  beams  the  N!\y. 
These  two  pillars  were  united  in  the  zenith,  by  a  broad  belt  of 
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dimmer  fire.  The  pyramidal  foci  of  red  light  were  situated,  one 
in  the  east,  the  other  in  the  N.W.  A  little  later  the  red  field 
in  the  N.W.  extended  southerly  so  that  one  half  the  western 
sky  from  the  horizon  to  the  zenith  seemed  a  blaze  of  fire. 
Meantime  brilliant  streamers  continued  to  shoot  from  the  N.E. 
and  N.W.  towards  the  zenith,  sometimes  extending  over  50°  or 
flO^  of  the  heavens.  These  streamers  converged  towards  a  point 
on  the  meridian  about  15**  south  of  the  zenith,  and  from  this 
point  shot  forth  smaller  pencils  of  silvery  showers.  At  3**  30™ 
the  play  of  the  streamers  had  ceased,  while  the  flash  of  fiery  red 
had  spread  over  the  whole  north.  The  red  flush  in  the  northern 
quarter  of  the  heavens,  continued  to  glow  until  obscured  by  the 
Bolar  dawn. 

86.  Observations  at  Washington,  Texas,  (lat  SO""  26',  long.  96''  15'),  6y 

Maj.  B.  F.  RuoKisR. 

Sept.  1st,  at  10*»  30*"  p.  m.  I  observed  a  bright  light  in  the 
north  and  N.E.  At  11^  30°*  the  light  had  become  much  stron- 
{^r  and  a  good  deal  more  extended  in  the  base ;  and  some  beau- 
tiful ravs  snot  far  up  on  the  sky  in  the  north.  At  midnight  the 
base  of  fiery  looking  vapor  extended  from  N.E.  to  N.W.  The 
rays  of  fiery  colored  light  rose  from  every  direction  like  an  inver- 
ted fan  and  converged  towards  a  point  several  degrees  south  of 
the  zenith.  Some  of  these  rays  appeared  like  immense  columns ; 
others  only  as  a  thin  streak ;  some  were  pale,  others  fiery.  At 
1  A.  M.  the  light  continued  undiminished,  although  the  darting 
rays  were  not  so  numerous.  The  aurora  continued  until  obscur- 
ed by  the  light  of  the  sun. 

87.  Observations  at  Jacksonville,  Florida,  (lat  30®  16',  long.  82**),  6y 

Dr.  A.  J.  Baldwin. 

Sept.  2d,  the  aurora  was  witnessed  from  midnight  till  daylight. 
At  8  A.  M.  the  entire  heavens,  even  at  the  extreme  south  were  in 
a  red  glow.  Streamers  ran  up  from  a  point  in  the  N.W.  and 
from  the  S.E.  and  tortuous  waves  swelled  up  from  the  bottom  of 
these  streamers  and  illuminated  the  whole  heavens.  At  times 
these  looked  like  lambent  fiames,  flickering  like  a  blaze  of  fire. 

88.  Observations  at   Union  Hill,  Texas,  (lat,  30**  11',  long.  96*  31'),  by 

Dr.  Wm.  H.  Gantt. 

Sept.  Ist,  at  11  P.  M.  a  faint  glimmering  light  was  visible  in 
the  N.E.,  which  gradually  grew  brighter  and  extended  over  a 
larger  space.  At  midnight  it  reached  from  the  north  85®  east- 
ward, and  mounted  nearly  to  the  zenith,  and  soon  began  to  be 
seen  west  of  north.  At  1  a.  m.  it  extended  from  west  to  east,  and 
beyond  the  zenith.  Towards  the  north,  extending  east  and  west 
about  20°,  and  rising  about  10**  above  the  horizon  was  a  dark 
looking  cloud.    Above  this,  the  light  was  of  a  whitish  color,  and 
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from  it  sprang  streamers  of  pink  merging  into  crimson.  The 
grandest  display  was  from  1  A.  M.  to  1**  85°^.  It  now  began  to 
lule,  and  at  3^  SO"*  was  nearly  gone.  A  few  flashes  of  it,  how* 
ever,  remained  until  daylight 

d9.  Observations  at  Micanopy,  Florida,  (lat  20''  80^  long.  82*'  IS'),  8y 

Jamss  B.  Beav. 

Sept.  2d,  at  12^  80*°  A.  M.  I  first  saw  a  luminous  haze  in  tho 
north,  and  at  12^  35""  streamers  shot  up  in  the  north.  A  few 
minutes  before  1  o^clock  a  luminous  arch  appeared,  but  not  well 
defined.  At  1  A.  M.  it  included  160'^  of  the  horizon ;  at  1^  lO* 
there  were  many  distinct  streamers;  at  1^  IS*"  beautiful  ^aiTe^ 
ing  streamers,  while  patches  of  white  light  appeared  in  different 
parts  of  the  northern  hemisphere.  At  1**  25"  the  corona  wm 
very  bright;  at  1*»  85°  corona  very  distinct,  of  vivid  white 
clouds  of  light.  At  1**  40"  very  brilliant  red  beams  in  the  west; 
at  1'^  50"  the  arch  extended  from  E.  to  W.  passing  through  Aries 
and  Pegasus;  at  2^^  a  faint  corona;  at  2'  11"  distinct  beams 
near  the  zenith  and  on  each  side  E.  and  W. ;  at  2^  25"  arch 
brighter  red  with  red  patches  of  light  and  distinct  streameiB 
reaching  beyond  the  zenith;  at  2^  35"  arch  fading,  at  2^  40" 
red  light  in  N.W.  but  streamers  not  so  distinct;  at  2*^  60* 
beautiful  beams  in  N.E.}  at  3^  arch  disappearing,  beams  indis- 
tinct; at  8"  10"  red  haze  and  no  beams;  at  8^  30"  very  fiiint 
red  haze,  and  &int  white  light  near  the  horizon. 

40.  Observations  at  Corpus  Christi,   Texas,  (lat  27*'  45',  long.  97*  SCJ, 

by  A.  M.  LeI. 

Sept.  1st,  the  aurora  began  about  lljp.  m,  and  continued  until 
daylight.  Two-thirds  of  the  whole  visible  heavens  were  lighted 
up  with  a  rich  red  glow, whilst  the  tremulous  columns  of  variega 
ted  light  swept  over  the  heavens,  from  the  northern  horizon 
through  the  zenith  to  a  line  within  40°  of  the  horizon  on  the 
south.     Its  greatest  intensity  was  about  IJ  a.  m.  Sept  2d. 

41.  Observations  at  Fort  Jefferson,   Florida,    (lat.   24°  87',  long.  82* 

62'),  by  Capt  D.  P.  Woodbury. 

Sept  2d,  at  12**  45™  A.  M.  a  continuous  arch  of  red  color  ex- 
tended from  N.  50°  E.  to  N.  50°  W.  having  an  altitude  of  about 
15°,  and  the  thickness  of  the  arch  throughout  was  about  26^ 
The  shade  of  red  was  deepest  along  the  central  part  of  the  arch, 
gradually  diminishing  above  and  below.  Soon  rays  began  to 
appear  in  faint  white  lines ;  they  grew  brighter,  and  extended 
aoove  and  sometimes  a  little  below  the  arch.  Soon  the  rays  be- 
came numerous,  traversing  the  red  arch  in  right  lines,  and  con- 
verging to  a  point  in  the  magnetic  meridian  somewhat  south  of 
the  zenith.  They  sometimes  extended  as  high  as  the  zenith,  and 
even  beyond.  The  aurora  continued,  gradually  fading,  till  day 
Jight 
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42.   Observations  at  Key  West,  Florida,  (lat.  24**  33',  long.  81**  48'),  by 

William  C.  Dennis. 

Sept.  2d,  at  2^  a.  m.  there  were  two  patches  of  brilliant  ruddy 
liehts  one  in  the  N.E.  and  the  other  in  the  N.W.  From  the 
North  extending  15®  toward  the  K  there  were  rays  of  light 
shooting  toward  the  zenith,  the  longest  reaching  foil  60°.  At 
^  60™  the  patch  of  light  in  the  N.E.  broke  up  into  most  bril- 
liant rajs  extending  toward  the  zenith.  At  3  a.  m.  the  patch  of 
light  in  the  N.W.  also  broke  up  into  rays  of  light  in  a  similar 
manner.  At  S**  15">  the  rays  gradually  dBappeared,  but  there 
Btill  remained  brilliant  ruday  lights  in  the  N.E.  and  N.W.  At 
S^  A.  K.  the  aurora  was  decidedly  fainter,  and  at  4  A.  M.  nothing 
but  a  feint  glow  remained.  This  glow  did  not  entirely  disappear 
until  overcome  by  the  light  of  day. 

48.   Observations  at  Sea,  (M.  12**  23'  N.,  long.  88**  28'  W.),  by  Com- 
mander W.  D.  Porter,  U.  S.  Navy. 

Sept  1st,  about  11|  p.  h.  the  sky  had  a  lurid  appearance  in  the 
noTtn,  and  there  were  occasional  nashes  of  lightnmg.  The  rest 
of  the  sky  was  clear^  bright  and  beautifoUy  blue.  The  red  ap- 
pearance was  very  much  like  the  aurora  of  high  latitudes,  and 
now  and  then  it  had  a  wavy  appearance.  About  1  a^  M.  a  body 
of  heavy  clouds  passed  over  with  rain. 


Art.  XXXTT. — On  the  direction  of  molecular  motions  in  'Plane 
Polarized  Light ;  by  Prof.  W.  H.  C.  Bartlett. 

FresneVs  Formulas  for  reflexion  and  ordinary  refraction. 

It  is  proposed,  in  the  following  paper,  to  deduce  these  formulas 
firom  the  principle  of  the  conservation  of  living  force  and  the 
rules  for  tne  resolution  and  comparison  of  forces,  without  any 
hypothesis  in  regard  to  the  condition  of  the  ether  in  the  co-ter- 
minous  bodies.  If  this  were  the  only  object,  however,  the  solu- 
tion would  hardly  be  worth  the  space  asked  for  it  in  the  Journal, 
because  all  now-a-days  believe  in  the  truth  of  these  formulas. 
But  there  is  a  purpose  beyond  this.  The  mode  of  solution  may 
settle  the  vexed  question  in  regard  to  the  direction  of  the  mo- 
lecular motions  in  plane  polarized  light;  and,  on  this  account,  it 
will  have  an  interest  for  those  who  are  stiU  in  doubt  upon  the 
sabject.  There  are  few  opinions  among  scientific  men  held 
more  loosely  than  that  which  relates  to  this  Question.  Some 
contend  for  vibrations  in,  and  others  perpendicular  to,  the  plane 
of  polarization ;  and  a  few  of  the  most  eminent  and  thorough 
investigators  have  entertained  both  opinions  at  different  times, 
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having  changed  not  once  but  twice  or  tlirice.  Although 
Professor  McCullogh  has  shown,  in  his  elaborate  treatise  on 
crystalline  reflexion  and  refraction,  as  published  in  the  memoin 
of  the  Eoyal  Irish  Academy,  vol.  xviii,  that  vibrations  in  the 
plane  of  polarization  are  absolutely  essential  to  the  theory,  still 
other  results  are  adduced  which  lean  to  the  opposite  view,  and 
opinions  are  still  divided. 

When  a  wave  of  a  given  length  is  plane  polarized,  by  a  single 
reflexion,  the  plane  which  contains  the  incident  and  reflected 
ravs,  is  called  the  plane  oj  polarizalion.  Are  the  molecular 
viorations,  which  in  this  case  are  rectilinear,  performed  in  tliis 
plane  or  at  right  angles  to  it? 

Take  the  well  known  wave  function,  say  the  first  of  Eqaatiou 
(628),  Bartlett's  Analytical  Mechanics,  omitting  the  subscripts,  z; 

f=a.sin^(r/-r)      ....'.     (1.) 

in  which  the  molecular  vibrations  are  parallel  to  the  axis  x^  and 
the  wave  propagation  in  the  direction  of  the  plane  yz^l  the  actual 
molecular  displacement  at  the  time  t^  a  its  maximum  value,  f, 
the  velocity  of  wave  propagation,  I  the  wave  length,  and  r  the 
distance  of  the  molecules  place  of  rest  fix)m  the  origin. 

Living  force  and  quantity  of  motion  in  a  plane  polarized  wave. 

Differentiate  eq.  (1),  with  jespect  to  ^  and  ^,  we  find : — 

d^  2n  2n 

-7- =0.  K.COS-r-  (Vt^r)-r-, 
d  t  A  ^  ^   i 

Denote  the  density  of  the  medium  by  ^,  and  the  area  of  any 
portion  of  the  wave-front  by  a,  then  will  the  mass  between  two 
consecutive  positions  of  this  area  be  a.  a  .  rfr,  and  the  living  force 
within  a  quarter  of  a  wave-length  be : — 

£^,a,dr^-^^l  A.a.-:r-.a2.  F2.co82-:r  (r<  — r) 

2n  7i2  J'       (*-•) 

Xyrfr=^-^.  V.A.a,  F.a2. 

V 
Dividing  by  the  volume  a.  F,  and  recalling  that  n  and  -y  are 

constant,  we  shall  find  that  the  quantity  of  living  force  in  a  unit 
of  volume  of  the  medium  will  vary  directly  as  the  product  of 
the  density  and  square  of  the  greatest  displacement ;  and  the 
relation  of  these  products,  in  the  case  of  any  two  waves,  will 
determine  the  relation  of  the  effects  of  these  waves  upon  the 
organs  of  sense  upon  which  they  act. 


Trof.  Bartktt  on  Mokcular  Motions  in  Polarized  Ughi.    863 

Again,  the  quantity  of  motion  in  this  quarter  of  wave-length 
rill  be : — 

A.a.dr.  T-J=/     A. a. a.  r.co8-r-(r<-f)---(fr=A.o.a.  V.  (3.) 
T  +  iK         ^^  J  F<-r=ix  ^  '  ^  ^    ' 

Resolution  of  litnng  force  and  of  motion^  by  deviating  surfaces. 

Take  the  co-ordinate  plane  xzin  the  plane  of  incidence,  and 
tie  axis  z  in  the  direction  of  the  normal  to  the  incident  wave, 
he  axis  y  will  be  parallel  to  the  line  of  the  nodes  of  the  molecu- 
*r  orbit  in  the  deviating  surfece,  at  the  place  of  incidence. 
?hen  denoting  any  portion  of  the  trace  of  the  plane  of  incidence 
n  the  denoting  sunace  by  5,  and  the  ansle  or  incidence  and  of 
eflection  by  9  and  9',  respectively,  will  the  element  of  the  devi- 
ling surface  at  the  place  of  incidence  be  ds,dy,  and  its  projec- 
ions  upon  the  inciaent,  reflected,  and  refracted  wave-fronts, 
espectively,  be  ds,dy. cos%  ds.dy  cos  %  and  d8.dy.co8g>\ 
?hese  will  take  the  place  qf  a  in  Equations  (2)  and  (3),  in  com- 
muting the  living  force  and  quantity  of  motion  in  the  incident, 
eflected  and  refracted  waves. 

Now  take  a  wave  of  conmion  light  and  replace  it  by  its  two 
omponents,  having  the  vibrations  m  the  one  parallel  and  ip  the 
ther  perpendicular  to  the  plane  of  incidence. 

First  take  the  component  wave  in  which  the  molecular  motions 
re  parallel  to  the  plane  of  incidence,  and  therefore  parallel  to 
le  axis  x,  and  employ  the  subscripts  V,  r  and  ^,  to  denote  the 
icident  reflected  and  transmitted  or  refracted  component  waves, 
espectively.  The  living  force  in  the  incident,  must  be  equal  to 
lie  sum  of  the  living  forces  in  the  reflected  and  refracted  com- 
onents ;  whence,  equation  (2),  omitting  the  common  factors, 

A.COS9.  F.o^^r-f-^^.coay'.  F^.a^,^— A.coay.  F.a*«=:0; 

•r,  recalling  that  ^f  =  -= — > 

.  A,  cosy'  Binqt'     ^         ^         ^  ,^  ^ 

A    C0S9   sin 9  ^   ' 

a  which  A  and  a,  are  the  densities  of  the  medium  of  incidence 
nd  of  intromittance. 

The  molecular  motions  are  all  parallel  to  the  plane  of  incidence, 
nd  at  the  same  time  normal  to  the  directions  of  their  respective 
rave  motions;  they,  therefore,  make  with  one  another  angles 
qual  to  those  made  by  the  directions  of  these  latter  motions,  and 
fe  obtain  two  more  equations  from  the  rules  for  the  resolution 
nd  composition  of  oblique  forces.  The  angles  made  by  the 
[irection  of  the  motion  in  the  incident  with  the  directions  of  the 
lotions  in  the  reflected  and  refracted  waves,  are  180**— 2^  and 
60°— (9— 9'))  respectively;  and  the  angles  under  which  the 


X)r,  "xr 
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directions  of  the  motions  in  the  latter  waves  are  inclined  to  one 

imothei:,  is  180°-(9+9^0-    Whence:— 

^  -_        sin  (9  —  ^) 

A.COSg).  F.axr=- A. cosy,  »^' «xi -   .    V    r IJA  » 

sin  (9-1-9') 
^  --  sin  29 

Sin  (9  —  9')  /  V 
8U)(9-f  9^) 
A   C0S9   sin9        siniJ9 

Substituting  these  in  equation  (4.),  we  readily  find: — 

A       4  cos*  9'.  sin*  9^      cos*  9'. an*  9^^ 

A,  sin*  2  9  cos*  9. sin*  9  ' 

whence, 

- —       , —       sin29  _ — G069.8in9  ,^. 

2cos9',sin9'      ^       C069'.8in9'  ^  ' 

Substituting  the  above  ratio  of  the  densities  in  the  equadoa  jiut 
preceding,  we  get; — 

2  cos  9^. sin  9^ 

sin(9  +  9') 

multiplying  this  by  equation  (7),  member  by  member,  and  the 
equation  giving  the  value  of  «,„  by  >/A,  and  taking:— 

we  find : — 

^_     sin  (9 -9^) 

sin  (9 +  9') ' 

sin  2  9 

«=  .    .     .     ,x .     (10.) 

sin  (9  +  9') 


To  which  may  be  added  the  relations, 

I       sin*  9 
\  m* 


sm9'= ;     cos< 

m 


Transposing  the  term  of  which  a^  is  a  fS^itor  to  the  second  mem- 
ber in  equation  (4),  subtracting  equation  (5)  iSrom  a^  =  a,,-,  di- 
viding the  first  result  by  the  second,  and  multiplying  tlie  quo- 
tient by  equation  (5),  we  readily  find : — 

a^j^^j^ (11.) 

C0S9         co&qt'  ^     ' 

That  is,  the  projection  in  the  direction  of  wave  propagation  and 
on  the  deviating  surface,  of  the  greatest  dispkcement  in  the 
incident,  increased  by  that  in  the  reflected  wave,  is  equal  to  like 
projection  of  the  greatest  displacement  in  the  refracted  wave. 
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Next,  take  the  wave  in  which  the  molecular  motions  are  per- 
peDdicular  to  the  plane  of  incidence  and  therefore  parallel  to  the 
axis  y ;  these  are  parallel  to  the  deviating  surface.  The  motions 
in  the  incident,  reflected  and  refracted  waves  are  parallel  to  one 
another,  and,  by  the  principles  of  parallel  forces,  tne  sum  of  the 
motions  in  the  reflected  and  refracted  waves  must  be  equal  to 
that  in  the  incident  The  equation  for  the  living  force  will  be 
the  same  as  before.    Whence : — 

A.oo69>.  F.a2yy-|-A,.co89'.  F;.«'y^— A.coeg>.  F.a*y,-=0; 

A.COB9.  F.ayr  +  -^/-C089'.  F,.ay^— A. 0089.  F.a^=:0.       (12.) 

In  which  a  and  ^,  are,  as  before,  the  densities  of  the  medium  of 
incidence  and  of  intromittanoe,  respectively;  or, 

^~A   sm^  0089       ^         ^ 

.  A'  siny'  0089*  ^  ,      ^ 

«tyr  +  — .-: • .«y|  — ayi=0.       .       .       ,        (18.) 

'         A    8111 9    0089      *^         '  ^       / 

Transposing  the  terms  containing  »^  and  Oy^  to  the  second  mem- 
bers, and  dividing  the  first  by  the  second,  we  find:—' 

V  +  V=V (1^-) 

That  is,  the  greatest  displacement  in  the  refracted  is  equal  to  the 
sum  of  the  greatest  displacements  in  the  incident  and  reflected 
waves. 

Substituting  the  value  of  --,  as  given  by  equation  (7),  in 

equation  (13),  we  have : — 

,   8m9.co69 

*    '  sm9'.0089'     '        ^  ^      ' 

Substituting  in  this,  first  the  value  of  »^,  and  then  of  a^,  de- 
duced fix)m  equation  (14),  we  readily  get : — 

^         ^  8m294-8in29'  ^     ' 

Multiplying  the  first  of  these  by  v^ A,  ftnd  the  second  by  equa- 
tion (7),  and  making: — 

V^.ay<=l;     VA.Oy,.=:t;';     ^A;.ay,=:tt'; 

there  will  result, 

tan(9-9^)  , 

/  tan(9  +  9') ^     ^^ 

u'  = '^^"^^ (19.) 

8in(9>  +  9')»ce8(9— 9*)  ^     ' 


366    Prof,  Bartlett  on  Molecular  Motions  of  Polarized  lAgkL 

18.  Divide  equation  (10)  by  equation  (9),  and  equation  (19) 
by  equation  (18),  replace  v,  u,  t/  and  u'  by  their  values,  and  sut 
stitute  for  the  ratio  of  the  square  roots  of  the  densities  its  valoe 
as  given  in  equation  (7),  we  find : — 

axi'COsy' cosy'      8in2g/ 

ttxT'Cosy  cosy  'sin  (y  — y')' 

.    .   .  (2a) 


Oyf sin2<p' 


Oyr  sin(9— 9').co8(9  +  9^) 
But  a^f.cosy'  and  a^r.cosy,  are  the  components  parallel  to  the 
deviating  surface  of  the  displacements  wnich  are  in  the  plane  of 
incidence ;  Oyi  and  o^r  are  already  parallel  to  the  deviating  8a^ 
&ce;  whence,  as  long  as  y>  y',  that  is  as  long  as  the  velodtf 
of  wave-motion  in  the  medium  of  incidence  exceeds  that  in  m 
medium  of  intromittance,  the  molecular  phases  in  the  refiracted 
and  reflected  waves  will  be  opposite,  and  conversely. 

Denote  the  living  force  in  the  incident  wave  of  common  light 
by  unity,  that  in  each  of  its  component  waves  will  be  denc^ 
by  half  of  unity ;  and  the  total  living  force  in  the  reflected  com- 
ponents will,  eqs.  (9)  and  (18),  be : — 

and  in  the  refracted  components,  eqs.  (10)  and  (19), 

A   .     .«      ,       8in2  2cp      .   ,  sin^2y  ,^^. 

8in2(9-}-9)')  8in^(y-f"^)-8m*(9— y')      ^ 

K  y+9'=90°,  then  will:— 

sin9  =  m8in^=mco89, 
or,  tan  9  =  m ; 

in  which  9  is  the  maximum  polarizing  angle ;  the  wave  will 
therefore  be  wholly  polarized;  and  since  eq.  (21)  will  reduce,  in. 
the  second  member,  to  the  first  term,  the  wave  will  contain  those 
vibrations  only  which  are  parallel  to  the  plane  of  incidence; 
that  is,  the  vibrations  will  be  in  the  plane  of  polarization.  The 
intensities  of  the  reflected  and  transmitted  components  will  be, 
respectively,  under  this  condition, 

West  Point,  N.T.,  I860. 
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A.RT.  XXXTIL — On  some  Questions  concerning  the  Coal  Forma- 
tions of  North  America;  by  Leo  Lssquereux. 

(Ck)ntioued  from  page  74.) 

Stratigraphical  distribution  of  the  Coal-flora. 

Details  concerning  the  stratigrapliical  distribution  of  the  coal- 
flora  of  North  America,  to  be  intelligible,  ought  to  be  prefaced 
hj  a  few  remarks  on  the  order  of  superposition  of  the  strata  of 
the  coal-measures. 

A  general  section,  showing  the  order  of  stratification  in  the 
whole  extent  of  our  coal-fields,  would  appear  perhaps  merely 
hypothetical.    Such  is,  nevertheless,  the  uniformity  of  the  dis- 
triDution  of  the  strata  of  our  coal-basins,  that  a  section  made  in 
Western  Illinois  or  Western  Kentucky  or  in  any  part  of  the  coal- 
fields of  these  States,  will  prove  comparatively  similar,  (that  is 
with  some  difference  in  the  thickness  of  the  strata,)  to  any  sec- 
tion made  in  the  coal-fields  of  Pennsylvania  or  of  Ohio.     This 
imalogy  of  stratification  has  been  fully  established  by  a  series 
of  comparative  sections,  reported  for  the  4th  vol.  of  the  State 
Geological  Survey  of  KentucW.    Such  a  comparison  of  sections 
had  been  attempted  before,  jot  the  State  of  Pennsylvania,  by* 
my  friend  J.  P.  Lesley,  in  his  excellent  Manual  of  Coal.    But 
it  was  not  based  on  palseontological  evidence  and  thus  the  con- 
temporaneousness of  the  juxtaposed  strata  was  necessarily  prob- 
lematical.    On  the  contrary,  by  admitting  the  similarity  of  the 
flora  of  the  coal-strata  as  a  coeval  mark  and  as  a  basis  for 
juxtaposition  of  the  strata,  the  result  of  the  comparison  of  sec- 
tions gives  evidence  remarkable  in  a  double  point  of  view. 
First  it  shows,  by  juxtaposition  of  the  coal  strata  of  which  the 
shales  contain  the  same  species  of  fossil  plants,  the  uniformity 
of  stratification  in  the  whole  area  of  the  coal-fields  of  the  United 
States ;  and  secondly  it  proves  that  the  distribution  of  the  coal 
plants  has  followed  the  same  developement,  the  same  successive 
modification  in  the  whole  extent  of  the  same  coal-field. 

Though  plants  of  carboniferous  genera  are  found  below  the 
upper  bed  of  the  Archimedes  or  mountain  limestone,  as,  appar- 
ently, no  coal  has  been  formed  at  this  low  station,  I  take  as  the 
base  of  the  true  coal  measures  this  Archimedes  limestone,  re- 
placed in  Eastern  Pennsylvania  and  Northern  Virginia  by  the 
red  shales  of  the  old  red  sandstone.  From  the  top  of  the  moun- 
tain limestone,  to  the  top  of  the  millstone-grit  series,  including 
some  beds  of  coal  at  its  base,  the  average  thickness  is  from  three 
to  four  hundred  feet  The  upper  part  of  the  millstone-grit  series, 
sometimes  its  whole  thickness,  is  a  compound  of  coarse  sand- 
stone, shales  and  especially  conglomerate,  the  last  predominat- 
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ing.  The  conglomerate  formation  thickens  wonderfully  at  some 
places,  generally  increasing  westward.  Its  greatest  thicknen^ 
m  the  sharp  Mountain  near  Pottsville,  Penn.,  is  1100  feet* 

To  eluciaate  the  details  of  this  general  section,  we  can  admit 
the  numbered  division  of  the  coal  strata,  as  it  has  been  most  sat- 
isfactorily established  by  Dr.  D.  Dale  Owen  for  the  State  Geo- 
logical Survey  of  Kentucky,  voL  iii,  p.  18.  From  the  top  of  the 
mulstone-grit  to  the  base  of  another  great  sandstone  formation, 
the  Mahoning  sandstone,  there  are  generally  five  workable  bedi 
of  coal.  The  lowest  is  No.  1 A ;  then  No.  IB  to  No.  4  inda^ 
sively.  No.  IB  coal  is  the  Big,  or  Mammoth  ooal  of  the  East 
Like  the  conglomerate,  it  increases  in  thickness  promanTdj 
westward.  The  fourth  bed  of  coal  is  the  Fomeroy  ooiu  of  Ohki 
The  Mahoning  standstone  overlying  No.  4  bed  of  coal,  like  the 
millstone*grit  is  generally  conglomerate  at  its  upper  p«rt  Its 
thickness  averages  from  one  hundred  to  one  hundred  ajod  fifij 
feet  It  might,  as  well  as  the  true  conglomerate,  be  considered « 
the  basis  of  a  new  coal  epoch ;  even  more  so,  perhaps,  since  the 
vegetation  at  its  base  and  at  its  top  shows  a  greater  difEmnee 
than  in  the  coal  strata  above  and  below  the  millstone-grit  From 
the  Mahoninff  sandstone  upward,  the  marine  influence  predomin* 
#ate8  more  and  more  and  the  shales  of  the  coal  strata  more  gene- 
rally contain  remains  of  fishes  and  of  marine  shells  than  of  term- 
trial  plants.  This  Mahoning  sandstone  is  separated  by  about  6O0 
feet  of  strata  from  another  great  sandstone  formation  still  ie> 
sembling  in  its  composition  and  thickness  the  Millstone-grit  or 
conglomerate.  It  is  the  Anvil-rock  sandstone  of  the  State  Geolog- 
ical Survey  of  Kentucky.  The  500  feet  of  measures  between  it 
and  the  Mahoning,  are  sometimes  barren  of  coal.  But  westvrard 
they  contain  from  Coal  No.  6  to  No.  12,  five  workable  beds  of 
coal  and  two,  scarcely  if  ever,  of  a  workable  thickne8s.t  The 
highest  coal  strata  of  this  section,  Nos,  11  and  12  united  to- 
gether, form  the  great  Pittsburg  coal  bed  of  Pennsylvania. 

Above  the  Anvil-rock  sandstone,  there  are  still  500  to  700 
feet  of  coal  measures,  in  which  some  thin  beds  of  coal  are  formed 
But  this  examination  of  the  flora  of  the  coal  measures  can  not 
be  extended  higher  than  the  Anvil-rock.  The  upper  division 
has  been  locally  washed  away  by  erosion  and  where  it  is  still 
present,  its  coal  beds  are  too  thin  for  working  and  thus  their 
unexposed  shales  can  not  be  satisfactorily  examined.  Near 
Shawneetown,    Illinois,   the  first  coal  above   the    Anvil-rock 

*  H.  D.  Rog^r8*8  final  report  of  the  State  Geol.  Survey  of  PennejlTania,  voL  i, 
p.  109. 

f  lo  thofie  coal  regions  of  the  United  States  where  coal  is  abundant,  a  bed  of 
bituminous  coal  is  not  remunerative,  when  under  a  thickness  of  three  and  a  hilf 
feet.  In  the  Anthracite  basin,  the  working  becomes  unprofitable  for  a  bed  of  Im 
than  two  and  a  half  feet. 
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andstone  has  a  roof  of  laminated  sandstone,  blackened  by  bro- 
:eii  and  undeterminable  leaves  and  small  stems  of  ferns.  The 
Bcond  bed  at  the  same  place  contains  only  fossil  shells  and 
smains  of  fishes. 

The  first  trace  of  a  terrestrial  vegetation  in  the  Palaeozoic 
trata  of  North  America  appears  in  the  Marcellus  shales  or 
diddle  Devonian,  in  a  species  of  Lepidodendron  named  L,  pri- 
ncevis  by  Prof.  H.  D.  Rogers.*  It  has  not  been  described,  but 
►nly  obscurely  figured  by  a  wood-cut ;  and  as  I  have  not  seen 
he  specimen  and  could  detect  at  the  place  where  it  has  been 
i>ana,  near  Huntingdon,  only  detached  leaves  of  this  species,  its 
elation  or  its  specific  value  is  unknown  to  me.  In  the  Devonian 
ilack  shales  of  Ohio,  and  perhaps  of  Illinois^f  large  silicified 
ranks  of  trees  have  also  been  found,  always  very  rare  and  at 
ar  distant  localities. 

Ascending  higher,  we  find  species  of  Lepidodendron,  of  Sigil- 
ariaj  and  especially  of  Cdlamttes  and  stems  {Bornia  Sternb.  and 
Stemmatopteris  Gdpp.)  in  the  transition  series  of  the  Old  Bed  sand- 
rtone  of  Pennsylvania,  and  especially  in  the  Mountain  limestone 
3y  which  it  is  represented  in  the  Western  States.  Leaves  are 
rory  rare  in  this  formation  and  of  a  difierent  type  from  those  of 
the  coal  measures.  Heretofore,  all  those  which  nave  been  found 
3elong  to  the  genus  Noeggerathia  (Sternb.),  of  which  I  have  never 
reen  a  single  specimen  in  the  true  coal  measures.!  Below  the 
Jd  or  upper  Archimedes  limestone,  there  is  in  Illinois  and  in 
Arkansas  a  bed  of  schistose  sandstone  which,  with  peculiar 
ipecies,  already  contains  some  others  of  the  true  coal  measures. 
m  the  Cabinet  of  the  State  Geological  Survey  of  Illinois,  I  have 
leen  from  this  subcarboniferous  sandstone,  specimens  of  Stigma- 
'na  anabathra  (Corda),  and  Goppert's  varieties :  minor,  and  undu- 
^aiOj  reticulata,  stellata;  o{  Lepidodendron  Veltheimianum  Sternb., 
I  species  peculiar  to  the  transition  series,  both  in  Europe  and 
A^merica;  of  Lepidodendron  WorihianumIjsqx.j  a  beautiful  species 
related  to  L,  Volkmannianum  Sternb.;  one  Lepidodendron  sp. 
aov. ;  one  Cauloptei^is,  one  Megaphytum,  all  three  new  and  unde- 
icribed  species ;   Calamites  Suckovni  Brgt. ;  one  Bornia  Sternb. ; 

•  Final  report  of  the  State  Geol.  Survey  of  Penn.,  vol.  ii,  p.  82S. 

f  Mr.  A.  H.  Worthen,  State  Geologist  of  lllioois  has  id  his  cabinet  this  Devonian 
liUcified  wood  without  label  of  locality.  It  is  also  in  the  cabinet  of  Dr.  D.  Dale 
>iren  at  New  Harmony,  also  without  label,  All  my  specimens  have  been  cut 
rem  a  large  tree  protruding  from  Devonian  strata  near  Delaware,  Ohio,  and  discov- 
nred  by  Dr.  Mann,  who  kindly  communicated  them  to  me.  It  is  by  all  appearance 
iie  wood  of  a  Lepidodendron,  and  it  will  be  figured  and  described  with  the  silicified 
Psaronius  of  the  coal  measures. 

X  Dr.  Newberry  mentions  in  his  catalogue  two  species  of  Noeggerathia  found  in 
he  coal  above  the  conglomerate.  One  is  Noeggerathia  Beinertiana  Gopp.,  a  species 
rvidently  referable  to  Cordaitea  Ung.,  and  probably  only  a  small  form  of  Cordaitea 
^€U9ifolia  Uiig.  The  other  is  Noeggerathia  microphylla  Newb.,  undescribed  and 
»Dtequt*nlly  unknown  to  me. 

AM.  JOUR.  SCI.— SECOND  SERIES,  Vol.  XXX,  No.  90.-NOV.,  I860. 
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Cordiiites  borassifolia  TJng.,  Knorria  imbricata  Stemb.,  and 
undeterminable  stems.  From  these  plants,  six  have  been  foiinl 
also  above  the  conglomerate  series,  ascending  to  coal  No.  IB,  or 
even  higher.  They  are  Stigmaria  anabathra,  var.  undithUa  Gtopf^ 
and  var.  minor  Gopp.,  Lepidodendron  Worthtanum  Lsqx.,  Knorm 
imbricata  Sternb.,  Oalamiles  Suckoimi  Brgt.  and  Cordaites  bora» 
folia  Ung.  These  two  last  species  are  present  in  the  whole  thick- 
ness of  the  coal  measures,  as  high  at  least  as  the  12th  cooL 

As  I  have  said  before,  no  coal  has  been  seen  as  yet  formed  be- 
low the  3d  Archimedes  limestone.  But  just  overlying  it,  a  bed 
of  coal  is  generally  present  over  the  whole  extent  of  the  Western 
coal-fields.  In  Arkansas,  this  is  the  only  workable  bed  of  coal,  its 
thickness  varying  from  18  inches  to  4^  feet  In  the  western 
part  of  the  Eastern  coal-basin  of  Kentucky,  and  also  in  Yirginiii 
two,  even  three  beds  of  good  coal  have  been  formed  below  the 
millstone  grit  All  the  species  of  fossil  plants  of  the  shales  of 
these  coal  strata  have  been  found  also  in  Arkansas.  At  Potte- 
ville  and  Mauch  Chunk,  near  the  eastern  margins  of  the  coil- 
fields,  the  coal  is  formed  between  strata  of  conglomerate,  and 
even  at  the  base  of  this  formation. 

The  shales  of  the  subconglomerate  coal  contain  not  only  re- 
mains of  trees  of  large  size,  like  the  subcarboniferous  sandstCHM, 
but  thus  early  and  simultaneously  many  of  the  species  of  fena 
which  become  more  and  more  abundant  above  the  conglome- 
rate series.  Thus  Pecopteris  veluiina  Lsqx.,  Neuropterts  Jkxunh 
sd  Brgt.,  iV.  hirsuta  Lsqx.,  Sphenophyllum  Schloiheirnii  Stemb., 
Pecopteris  nervosa  Brgt,  Annularia  sphenophylUndes  Ung.,  Odon- 
topteris  crenulata  Brgt.,  Gordaiies  borassifolia  Ung.,  Hymenophj^ 
lites  furcatus  Brgt :  and  SpJienopieris  latifolia  Brgt,  all  found 
there  in  connection  with  it,  ascend  to  coal  No.  IB  or  higher. 
Among  the  trees  seen  in  this  coal,  and  ranging  still  higher 
in  the  measures,  there  are  six  species  of  Lepidodendron^  two 
of  Sigillaria,  two  Catamites ^  Stigmaria  and  its  varieties,  and  i 
few  species  of  Carpolithes  and  of  Cardiocarpon,  Though  this  sub- 
conglomerate  coal  has  not  been  yet  explored  over  a  large  area, 
it  shows  already  more  than  twenty  species,  representing  all  the 
essential  genera  of  our  coal-plants,  which  have  a  wider  range  of 
distribution,  and  appear  still  in  the  coal  strata  above  the  con- 
glomerate. It  is  therefore  evident  that  a  separation  of  the  sub- 
conglomerate  coal,  as  a  peculiar  formation  and  under  a  pecuUar 
name,  is  contrary  to  palaeontological  evidence.  Like  every  other 
coal  bed  the  subconglomerate  coal  has  species  peculiar  to  it 
Two  species  of  Lepidodendron,  two  of  Sigillaria,  one  of  /§iA«- 
nophyllum,  two  species  of  Trigonocarpum,  one  very  large  Cardio- 
carjjum,  one  Stigmaria,  one  Alethopteris,  and  three  or  four  i&Ae- 
nopteridece*    In  the  shales  of  this  lowest  bed  of  coal,  near  Frog 

*  All  the  new  species  of  ibis  coal,  or  at  least  most  of  them,  belong  to  the  State 
Geological  survey  of  Arkansas,  and  are  reserved  for  publication  in  the  aecood 
ToJume  of  that  Report. 
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Bayou,  Arkansas,  I  have  found  for  the  first  time  in  America 
one  of  those  beautiful  wings  of  insects,  referred  by  M.  Germar 
to  the  genus  BlaUina,  Though  related  to  Blaiiina  didyma 
Gterm.,  our  American  species  is  new. 

The  first  bed  of  coai  above  the  conglomerate,  our  No.  lA, 
is  generally  thin  (two  feet  to  four  feet  thick  at  the  most),  and 
overlaid  by  a  stratum  of  coarse  sandstone  or  of  black  very  bitu- 
minous shales.  In  the  shales,  I  have  never  found  any  other 
remains  of  plants,  than  leaves  and  cones  of  Lepidodendrorij  six 
species  of  Leptdostrobus  and  Lepidophyllum,  The  shales  are  too 
bituminous  for  good  preservation  of  specimens.  With  the  re- 
mains of  plants,  the  shales  generally  contain  a  few  specimens  of 
JUnaula  urribonata  Cox,  a  shell  extremely  abundant  in  the  shales 
of  No.  IB,  and  rarely  represented  by  a  very  few  individuals  in 
the  coal  No.  2.  Sometimes  coal  No.  lA  and  No.  IB  become 
miited  together,  being  separated  only  by  a  thin  parting  of 
shales,  but  more  generally  there  is  between  them  a  stratum  of 
coarse  sandstone,  marked  with  numerous  prints  or  casts  of  great 
vegetables  of  the  coal,  especially  of  Lepidodendron  ohovatum 
Stemb.,  Z.  rimosum  Sternb.,  L,  rugosum  Sternb.,  L,  aculeatum 
Stemb.,  Sigillaria  altemans  LI.  and  Hutt.,  &  renifiynnis  Brgt.,  S. 
Brardii  Brgt,  S.  Icevigata  Brgt.,  Singodendron  pachyderma  Brgt., 
and  some  fiuits,  CarpoUthes  and  Tngonocarpon,  Other  species, 
one  Caulopteris,  one  Megaphytum^  some  Calamiies,  all  rendered 
undeterminable  by  the  coarse  compound  of  the  sandstone,  have 
been  seen  in  this  stratum. 

Coal  IB.  Its  horizon  appears  to  mark  the  epoch  of  the  high- 
est development  of  the  vegetation  of  the  coal  formation.  Not 
only  is  this  coal  bed  the  most  reliable  of  all,  and  consequently 
the  most  extensively  worked,  not  only  does  it  attain  locally  an 
enormous  thickness,  justly  meriting  the  name  which  it  bears  in 
some  parts  of  Pennsylvania,  viz.,  the  Big  Coal,  the  Mammoth 
vein,  &c. ;  but  the  shales  which  cover  it  and  sometimes  divide  it 
into  two,  three,  or  more  members,  afford  to  the  explorer  the 
greatest  amount  of  species,  distributed  among  nearly  all  the  gen- 
era of  plants  which  oelong  to  the  coal  formation. 

The  vegetation  of  coal  No.  IB  may  be  characterized :  First, 
by  the  great  number  of  fruits,  found  in  the  strata  connected  with 
it^  either  in  the  shale  above  or  in  the  sandstone  below.  Indeed, 
nearly  all  the  species  of  Tngoncarpum,  Cardiocarpum,  Rhahdo- 
carpos  and  CarpoUthes  belong  to  it.  Its  second  characteristic,  is 
the  great  abundance  of  species  of  Lepidodendron,  Eighteen  spe- 
cies of  this  ffenus  have  oeen  found  in  this  bed  of  coal,  and  no 
new  species  have  been,  as  yet,  seen  above  it.  A  third  character 
is  the  constant  presence  in  the  shales  of  our  No.  IB  of  Alethop- 
teris  Lonchitidis  Brgt.  which  apparently  belongs  exclusively  to  iu 
Grenerally  speaking,  the  coal  has  the  great  forms  of  the  section 
of  the  PecopteridecB,  viz.  AleHiopteris  ana  Callipteris^  and  is  mostly 
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deprived  of  the  true  Pecopteris  or  of  the  small  forms  of  the  order. 
Alethopkris  Serlii  Brgt,  is  met  in  its  shales,  but  is  very  scaroe; 
the  species  rather  belongs  to  No.  8.  It  has  Alethopieris  marginal 
Brgt,  not  seen  in  any  other  horizon ;  also  Akthopteris  Ubvu  Laqx., 
probably  peculiar  to  it,  and  Akthopteris  nervosa  Brgt,  which  as- 
cends  higher.  Besides  the  genus  Pecopteris  Brgt.,  I  cannot  men- 
tion any  species  peculiar  to  this  coal.  Pecopteris  velutina  I^qx., 
a  fine  species,  which  by  its  fructification  would  be  referable  to  i 
separate  genus,  was  found  in  its  shales ;  but  we  have  mentioned 
it  also  with  the  subconglomerate  coal.  Pecopteris  MiUoni  Brgt, 
or  P.polymorpha  Brgt  (probably  the  same)  is  a  species  found  some- 
times in  its  shales ;  but  it  is  common  in  the  whole  thickness  of 
the  coal  measures.  Pecopteris  pennceformis  Brgt.,  P.  SiUimamd 
Brgt.,  P.  plumosa  Brgt.,  P.  vUlosa  Brgt.,  are  connected  with  it, 
but  are  found  still  higher  in  the  measures.  The  fourth  character 
of  this  coal  is  the  great  number  of  species  of  large  Sphenopteriieoi 
and  of  HynienophyUites  connected  with  it  Sphenopteris  laii/biia 
Brgt,  S.  obtvLsihba  Brgt,  S,  ghndulosa  Lsqx.,  &  polypkyUa  LL  and 
Hutt,  S.  Newherryi  Lsqx.,  K  artemisiiB/olia  Brgt,  with  Hymennh 
hyllites  Hildrethi  Lsqx.,  and  H.  spinosus  Grdpp.,  have  not  been 
itherto  found  except  with  this  coaL 

Of  the  genus  Odontopteris  Brgt.,  all  the  American  species  are 
oonnected  with  No.  iB,  except  0.  crenuktta  Brgt,  wnidi  first 
appears  in  the  subconglomerate  coal. 

Among  the  Sigillance,  it  has  as  species  peculiar  to  it,  SiffiUaria 
stellatal&qx.^ S,  SerliiBrgt,,  S.  tesseUata Brgt., S.  BrochantiBrgL^S. 
alveolaris  Brgt.,  S,  oculata  Brgt.,  S.  polita  Lsqx.,  S,  obovata  iSqx., 
iS  aUernans  LI.  and  llutt.,  S.  discoicka  Lsqx.,  and  S.  catenutata 
LI.  and  Hutt. 

By  far  the  greatest  number  of  specimens  preserved  in  the 
shales  of  this  coal  belong  to  two  species  which  we  have  seen  al- 
ready below  the  conglomerate,  viz.  the  omnipresent  Nisuropieris 
hirsuia  Lsqx.,  and  N.  flexuosa  Brgt  Althougli  these  two  species 
are  so  abundantly  represented  in  our  coal  No.  IB,  that  sometimes 
their  remains  exclusively,  fill  the  roof  of  some  mines,  other 
species  of  Neuropteris  are  scarcely  found  in  connection  with  it 
Neuropteris  tenui/olia  Brgt,  and  N.  smilacifolia  Sternb.,  belong  to 
it ;  but  both  species  are  very  scarce  and  closely  related  to  N, 
flexuosa  Brgt  The  last  especially  may  be  considered  as  a  vari- 
ety of  it  Neuropteris  lancifolia  Newb.  is  an  undescribed  spe- 
cies, found  in  the  shales  of  this  coal,  perhaps  only  one  of  the 
numerous  forms  of  N.  hirsuia  Lsqx. 

Connected  with  this  remarkable  coal  bed,  we  still  find  Ov- 
daites  horassifolia  Ung.,  and  Dictyopteris  obliqua  Bunby.,  locally 
distributed ;  Whiitkseya  ekgans  Newb.,  formerly  described  anS 
found  at  one  or  two  places  only  ;  species  of  Asterophyllites,  An- 
nularia  and  Sphenophyllum^  but  none  of  them  peculiar  to  it, 
and  speciea  of  OcUamites,  especially  C.  Sudcowii  Brgt.,  C.  Cistu 
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Brgt.,  C.  nodosus  Brgt.,  C.  approximaius  Brgt.,  and  C.  canvcp/or' 
mis  Brgt,  some  of  which  ascend  higher  in  the  coal  measures. 
I  never  found  in  it  any  specimen  referable  to  Calamites  pachy- 
derma  Brgt.,  which  M.  Geinitz  unites,  I  think  incorrectly,  to  C, 
eanrnxformis  Brgt.  Its  true  place  is  within  the  sandstone  of  the 
Millstone  grit.  Thus  also,  from  dissimilarity  of  distribution,  I 
would  admit  with  Mr.  Brongniart  Calamites  decoratus  Brgt.,  and 
C.  SudcomtBrgt,,  as  distinct  species,  though  they  are  also  united 
by  M.  Geinitz ;  the  last  belonging  especially  to  this  coal,  the 
former  to  a  higher  bed.  No.  3d. 

It  is  perhaps  useless  to  mention  that  Stiffmaria  ficoides  Stemb., 
is  also  present  with  our  coal  IB.  It  has  not  only  penetrated  by 
its  leaves  the  fire  clay  which  the  coal  overlies ;  but  has  filled  the 
coal  also  by  its  remains : — ^moreover,  contrary  to  the  assertions  of 
some  authors  that  Sitgmaria,  being  a  root,  is  found  only  in  the 
bottom  fire  clav  of  the  coaJ  strata, — it  has  mixed  its  remains  in 
the  shales  of  this  bed,  and  even  sent  them  into  the  sandstone  by 
which  they  are  overlaid,  or  sometimes  replaced.  Thus,  in  the 
absence  or  other  remains,  or  until  I  had  discovered  them,  the 
abundance  of  Stigmaria  ficoides  in  the  roof-shales  has  helped  me 
to  identify  this  coal  in  many  places. 

The  roof  shales  of  No.  IB  coal  are  occasionally  overlaid  by 
a  stratum  of  limestone  or  arrillaceous  shale,  containing  a  great 
abundance  of  fossil  shells.  Locally  also,  and  where  this  lime- 
stone is  absent,  its  place  is  taken  by  a  bed  of  coal,  variable  in 
thickness  from  one  to  four  feet.  As  it  is  rarely  formed,  and  some- 
times in  close  proximity  to  No.  IB,  I  consider  it  still  as  a  mem- 
ber of  No.  IB ;  and  it  is  accordingly  ranked  in  my  sections  as  No. 
IC.  Though  it  has  no  great  value,*  its  combustible  matter  being 
a  compound  of  half  decomposed  stems,  mostly  transformed  into 
charcoal  and  rusted  by  oxyd  of  iron,  it  is  worth  mentioning  as 
an  evidence  of  conformity  of  composition  of  the  shales  and  of 
the  coal  strata  at  the  same  geological  horizon  over  a  wide  area. 
The  shales  of  this  bed,  even  the  coal  itself,  appear  like  a  com- 
pound of  broken,  heaped  up  stems  of  ferns  and  Calamites. 
Now,  it  is  found  with  exactly  the  same  appearance,  either  of 
shales  or  of  coal,  on  the  western  limits  of  the  eastern  coal  basin 
of  Kentucky,  near  Greenupsburg ;  in  Virginia,  on  the  Tug  river ; 
and  in  the  middle  of  the  great  Apalachian  coal  basin,  near  the 
mouth  of  Yellow  creek,  in  the  Ohio  river,  above  Steubenville, 
Ohio. 

Coal  No.  2,  is  generally  placed  at  about  one  hundred  feet  above 
No.  IB,  and  separated  from  it  by  various  strata  of  shales  and 
sandstone,  and  occasionally  by  the  limestone  mentioned  before, 
or  also  by  a  cherty  compound  named  Burrstone.    Its  roof-shales 

*  It  is  particularly  well  developed  in  the  northern  part  of  the  coal  basin  of  Hli- 
nois  and  Indiana  where  I  have  seen  it  lately  from  four  to  six  feet  thick  of  pretty- 
good  coaL 
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are  coarse,  micaceous,  and  generally  barren  of  fossil  remauu; 
but  it  is  separated  into  two  oy  a  shale  parting,  of  from  twotD 
eighteen  inches,  which  contains  a  great  abundance  of  broken  ie> 
mains  of  plants.  Here,  we  have  scarcely  any  trace  of  Lepidodm- 
dronj  but  a  remarkable  abundance  of  Calamites^  Astert^yllilBi^ 
Neuropteris  Jlexuosa  Brgt,  Neuropteris  hirsuta  Lsqx.,  Cbrdailee  to- 
rtusi/olia  Ung.  I  have  found  with  this  coal  Lepidodendron  obom- 
turn  Sternb.,  SigiUarta  Brardii  Brgt,  with  its  leaves,  and  an  unde- 
scribable  Lepidostrcima  Brgt  Without  doubt,  it  has  many  p6> 
culiar  species,  but  I  have  never  found  the  shales  hard  enough 
for  preserving  specimens  even  of  a  moderate  size.  As  soon  as 
they  are  exposed  to  atmospheric  influence,  they  are  rapidly 
broken  into  minute  particles  by  efflorescence  of  the  sulpnoret 
of  iron,  generally  predominant  in  this  coal.  Its  yegetation,  as 
£ur  as  can  be  seen,  is  intermediate  between  No.  IB  and  No.  8d 
coal,  the  number  of  predominating  species  being  firom  the  genen 
AsierophyUiieSj  Annulariti,  and  especially  Oalamtiee. 

Coal  No.  8  is  variable  in  thickness,  and  is  not  as  generally  and 
as  uniformly  formed  as  No.  IB.  Wherever  it  has  been  seen 
it  is  overlaid  bv  a  roof  of  gray  soft  shales  containing  a  great 
quantity  of  well  preserved  remains  of  planta  It  has  still  a  few 
species  of  Lepidodendron:  Lepidodendron  dtchotomum  Sternb., 
and  especially  its  branches,  are  abundantly  distributed  in  its 
shales,  with  a  great  number  of  its  long  cones,  Lepidosirobut  vari- 
abilis Brgt.,  and  its  leaves.  Didyopteris  obUqua  Bunb.  is  still 
found  connected  with  it  and  locally  distributed  as  in  coal  No.  IB. 
It  has  also  in  abundance  Neuropteris  hirsuta  Lsqx.,  and  N.Jlacu- 
osa  Brgt.,  and  as  peculiar  species  of  this  genus,  apparently  be- 
longing exclusively  to  it,  Neuropteris  ClarksoniJjSQx,,  Ngiganiea 
Sternb.,  N  delicatula  Lsqx.,  and  N.  rarinervis  Bunby.  The  genua 
Spkenopteris  Brgt.  is  represented  in  this  coal  by  Sphenopten's 
flagellaris  Lsqx.,  S.  Lesquereuxii  Newb.,  and  by  an  ffymeito- 
phyllitesy  intermediate  between  IL  elegans  Brgt.,  and  H.  HUdrethi 
Lsqx.,  and  which  is  perhaps  only  a  variety  of  the  last  species. 
The  section  of  the  large  Pecopteridece  shows  in  it  numerous  re- 
mains of  some  of  its  species,  especially  Alethopteris  Serlii  Brgt, 
A.  nervosa  Brgt  and  A,  muricata  Gopp,  This  last  is  uncommon 
and  has  been  found  only  in  connection  with  this  coal.  The  spe- 
cies of  true  Pecopteris  are  more  numerous  than  in  coal  IB,  begin- 
ning here  to  show  their  predominance.  Pecopteris  unita  Brgt.,  P. 
poIymorphaBvgt.^  P,  LoschiiBrgt,,  P,  Sillimani Brgt,  are  connected 
with  this  bed,  though  none  of  them  except  perhaps  the  first  is  pe- 
culiar to  it.  Asterophyllites^  Annularia  and  ^henophyllum  have  left 
their  remains  in  its  shales,  all  still  more  abundant  in  No.  4  coal, 
except  Annularia  sphenophylhides  Ung.,  which  attains  here  its 
greatest  development.  Among  the  CalamiteSy  it  has  Calamites 
decoratus  Brgt.,  C,  undulatus  Brgt.,  the  first  apparently  peculiar 
to  it,  with  C.  cruciatus  Brgt.  and  C  ramosus  in  abundance.     Thus 
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iur,  I  have  never  found  with  this  coal  C.  Suckomi  Brgt.,  which 
laa  left  so  many  of  its  remains  in  coal  IB.  A  few  of  the  most 
common  species  of  Sigiliarui^  viz.  S.  Brardii  Bret.,  S.  Menardi 
Bigt,,  &  renijbrmis  Brgt  and  S.  Yardleyi  Lsqx.,  all  species  (ex- 
sept  &  Menardi  Brgt.,)  which  ascend  higher  or  are  found  also  in 
tTo.  IB.  To  this  enumeration,  I  may  add  two  species  of  fruits, 
OarpoUihes  amygdaliformis  Gopp,  and  a  small  Gardiocarpon^  fruit 
>f  an  Asterophyllites.    It  is  found  also  with  No.  4th  coal. 

Coal  No.  4th  is  the  coal  of  the  small  ferns,  especially  of  the 
imall  Pecoptende€B.  It  has  no  more  remains  of  Leptdodendron, 
neither  cones,  nor  leaves  of  this  genus.  Still  it  has  some  Sigma- 
^ioi.  SigiUaria  lepidodendrifolia  Brgt.,  S.  Brardii  Brgt.,  S,  Befran- 
ui  Brgt.,  S.  sculpta  Lsqx.,  S.  obliqua  Brgt.;  S.  dilatata  Lsqx.,  S. 
fissa  Lsqx.,  S.  &himperi  Lsqx.  These  five  last  species  are  pecu- 
liar to  it  All  belong  to  the  sections  of  the  uncostate  Sigillarice. 
Among  the  costate  species,  none  have  been  found  in  the  shales  but 
S.  hBvigata  Brgt.  Tne  remains  of  Asterophyllites  and  its  cones,  of 
SphenophyUum  and  especially  oiPinnularia  capiUacea  LI.  and  H., 
&re  extremely  numerous  in  its  shales.  This  last  species  scatters 
its  threadlike  branches  in  every  direction  and  mixed  with  Nett- 
mpterie  hvrsvia  Lsqx. ;  and  N,  fieocf».iosa  Brgt.  still  common  species 
of  this  coal,  covers  the  roof  of  the  Pomeroy  vein  with  a  pamting 
cif  beautiful  garlands.  Bictyopteria  obliqua  Bunby.,  still  appears 
with  this  coal,  but  is  very  scarce  indeed,  a  species  apparently 
iying  out  Now  the  NeuropteridetB  become  more  predominant 
and  varied  than  in  any  other  horizon.  Thus,  Neuropieris  ape- 
ciosa  Lsqx.,  the  most  hieautifiil  of  the  genus,  A^.^^a  Lsqx.,  N, 
pKcaia  Sternb.,  N,  rotundifolia  Brgt.,  N,  Orangeri  Brgt.,  iV.  Cistii 
Brgt,  N.  Villersii  Brgt,  N,  gibbosa  Lsqx.,  N,  undans  Lsqx.,  K. 
tenuinervis  Lsqx.,  N.  dentata  Lsqx.,  N,  Besorii  Lsqx.,  N,  hetero* 
phylla  Brgt.,  all  these  species,  except  perhaps  the  last,  appear  for 
the  first  time,  and  are  probably  contemporaneous  with  tnis  coal 
only.  It  has  still  Neuropieris  crenulaia  Brgt.,  a  species  connect- 
ed also  with  No.  IB.  The  Sphenopteridece  are  represented 
here  by  Sphenopteris  ienella  f  Brgt.  (The  only  specimen  found 
was  indistinct)  S.  Gravenhorstii  Brgt,  S.  Bubuissonis  Brgt.,  S, 
abbreviata  Lsqx.,  S.  intermedia  Lsqx.,  S.  plicata  Lsqx.,  all  species 
of  the  same  type  with  small  dissected  leaflets,  far  aifierent  from 
the  characteristic  type  (the  large  leaflets)  of  the  species  of  No. 
IB.  To  this  coal  belong  exclusively  all  the  species  of  doubtful 
affinitv,  referred  by  some  authors  to  Aphlebia  Sternb.,  and  con- 
nected in  my  catalogue  with  Hymenophyllites  Gopp.,  viz.  Eynne- 
nophyUites  fimbriatus  Lsqx.,  ff.  affinis  Lsqx.,  n.  hirsiUus  Lsqx. 
and  H.  giganteus  Lsqx. 

The  Pecopteridece  have  the  first  rank  for  the  number  of  repre- 
sentatives in  coal  No.  4th.  It  has  A  kthopteris  Pennsylvanica  Lsqx., 
A.  aquilina  Brgt,  A.  urophylla  ?  Brgt.,  (specimens  incomplete,) 
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A.  obscura  Lsqx.,  A,  serrula  Lsqx.,  A,  rugosa  Lsqx.,  with  Poop- 
tern  arborescens  Brgt.  (abounding),  P.  notaia  Lsqx.,  P.  distan 
Lsqx.,  P.  oreopteridius  Brgt.,  P.  pusiUa  Lsqx.,  P.  dubia  Ls^ 
(referable  with  doubt  to  P.  arborescens  Brgt.,)  P.  cyathasa  Bi^ 
P.  arguta  Brgt.,  P.  concinna  Lsqx.,  P.  incompleta  Lsqx^  mostly 
species  peculiar  to  this  coal.  Pecopteris  pdyrrwrpha  Brgt  is  abo 
found  in  its  shales. 

The  genus  Calamites  is  here  represented  by  Oalamites  cruciaim 
Brgt,  C.  dubius  Brgt.,  (7.  bisiriatus  Lsqx.,  C.  disfunchis  Lsqx 
These  two  last  species  have  been  found  only  with  this  coal ;  but 
each  has  been  established  on  single  specimens  and  thus  thej 
are  still  uncertain. 

From  this  enumeration,  it  is  evident  that  we  have  passed  aft 
this  geological  horizon  to  a  vegetation  much  reduced  in  the  size 
of  its  representatives  and  of  a  quite  different  character.  The 
arborescent  species  belong  to  the  ferns,  or  to  SigiUaria^  of  small 
size. 

Our  4th  coal  is  covered,  as  was  said  before,  by  a  thick  stratam 
of  sandstone,  generally  conglomerate  in  part,  varying  in  thick- 
ness from  10  to  150  feet.  The  vegetable  fossil  remains  of  this 
sandstone  afford  a  new  evidence  of  the  predominance  of  the 
ferns  at  this  geological  horizon,  and  of  the  disappearance  of 
Lepidodendron.  It  is  the  immediate  deposit  of  silicified  tranks 
of  PsaroniuSj  extending  from  Ohio  to  Virginia  along  the  Great 
Kanawha  river.  At  Shade  river,  near  Athens,  Ohio,  the  broken 
pieces  of  these  trees  are  so  numerous  that  they  cover  in  places 
the  bed  of  the  creek.*  They  appear  generally  as  pieces  of  small 
stems  horizontally  broken,  varying  from  two  to  eleven  inches 
in  thickness.  The  largest  specimen  which  I  was  able  to  find  is 
apparently  the  base  of  a  tree.  It  is  nearly  round,  eleven  inches 
in  diameter,  and  perforated,  not  in  its  central  part,  but  somewhat 
on  one  side,  by  a  regular  round  hole  four  inches  in  diameter. 
Many  of  the  small  specimens  have  their  surface  regularly  costate 
like  species  of  Sigillaria ;  but  their  internal  structure  is  appar- 
ently that  of  Psaronius,  It  would  be  very  interesting  to  com- 
pare with  ours  the  position  of  the  Psaronius  deposit  of  Europe, 
which,  I  suppose,  is  contemporaneous. 

The  five  hundred  feet  of  measures  intervening  between  the 
Mahoning  sandstone  and  the  great  Pittsburg  coal,  have  not 
afforded  hitherto  very  abundant  materials  for  the  study  of 
their  botanical  remains.  It  has  been  seen  already  that,  in  Penn- 
sylvania, this  space  is  occupied  by  strata  of  shales,  sandstone 
and  limestone  which  are  generally  barren  of  coal,  at  least  of 

*  Unhappily,  I  have  not  as  yet  been  able  to  obtain  for  microscopical  examini* 
tion  polished  lamelbe  of  sections  of  the  collected  species  and  cannot  give  an  exact 
account  of  them.  But  the  work  of  preparing  the  specimens  is  now  io  progreni. 
And  the  view  of  internal  structure  of  those  interesting  remains  will  soon  alTord  tbs 
possibility  of  determiniog  the  speciei. 
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•ny  bed  of  coal  of  sufficient  thickness  to  encourage  the  working. 
Thus  the  shales  are  still  unopened  and  no  chance  is  given  of 
Bxamining  them.  In  Kentucky  where  in  the  l^me  space  the 
ooal  is  more  developed  and  has  been  opened  at  different  places 
■ltd  different  geological  horizons,  the  shales  roofing  the  coal- 
Bfcrata  are  mostlv  very  bituminous  and  contain  especially  ani- 
mal remains,  fishes  and  shells,  either  with  or  without  few  fos- 
sil plants.  Nevertheless  I  have  been  able  to  find  here  and 
AifiFe  some  determinable  species  affording  points  of  comparison 
for  the  distribution  of  the  coal-plants  in  those  higher  measures. 
Thus,  the  fire-clay  of  the  bottoms  of  all  the  coal-strata  is  always 
filled  with  remains  (leaves  only)  of  Stigmaria  ficoides  Brgt,  and 
It  any  place  where  the  coal  is  formed,  it  shows  on  its  horizontal 
sections  the  carbonized  prints  of  Calamites,  Pecopieris  and  /SKtJ^- 
maria. 

Coal  No.  6  is  covered  by  a  schistose,  gray,  laminated  sand- 
stone, blackened  by  broken  firagments  of  ferns.  Leaflets  of 
Pdcopterisj  SpTienophyUum,  AsterophyUites  and  crushed  branches 
of  UalamiteSj  are  distinguishable  in  great  abundance  among  the 
fin^ments ;  but  their  specific  determination  is  not  possible. 

Coal  No.  8,  has  in  its  shales  Pecopieris  polymorpha  Brgt.  in 
abundance.  Near  Marietta,  Ohio,  its  place  is  occupied  by  a  red 
9ofl  shale  itdl  of  the  remains  of  Asptenites  rubra  Lsqx.,  closely 
related  to  Pecopteris  arborescens,  Neuropteris  hirsuta  is  there  also 
in  its  normal  form. 

Coal  No.  9.  Its  roof  shales  contain  mixed  together  a  great 
quantity  of  well-preserved  fossil  shells,  of  scales  and  teeth  of 
ashes,  and  of  remains  of  ferns  evidently  floated.  Two  species 
rf  Sphenopteris,  one  of  which  appears  identical  with  S,  graven- 
horstii  Brgt,  Pecopteris  polymorpha  Brgt.,  another  Pecopteris 
referable  by  the  small  fragments  found,  to  P.  arborescens  Brgt. ; 
Neuropteris  flexuosa  Brgt.,  leaflets  only  separated  from  the  stem, 
I  few  undeterminable  species  of  Catamites  and  one  Sigillaria, 

Coal  No.  11.  The  great  Pittsburg  coal  has  also  both  animal 
md  vegetable  remains,  but  generally  on  isolated  strata  among  the 
ihales.  At  Pittsburg  the  lower  bed  is  roofed  by  black  bitumin- 
)U8  shales  which  appear  formed  wholly  by  remains  of  stems  of 
Yeuropteris  hirsuta  Lsqx.  and  by  leaves  of  Cordaites  borassifolia, 
nd  in  the  shales  of  tne  upper  part  of  this  coal,  which  corres- 
K>nds  to  our  No.  12  and  wnich  in  Kentucky  is  sometimes  sepa- 
ated  from  No.  11  by  a  thin  and  very  irregular  bed  of  limestone, 
here  are  at  Pittsburg  well  preserved  specimens  also  ot  Neuropteris 
irsuta  Brgt.,  N,  fl^cuosa  Brgt.,  Pecopieris  polymorpha  Brjgt.,  P. 
rboreseens  Brgt.,  P,  cyathcea  Brgt.,  Sphenophyllum  emarginaium 
^rgt.,  three  species  of  Catamites  and  one  Sigillaria.  The  same 
pecies  with  a  far  greater  proportion  of  Calamites  and  also  one 
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SigiUaria*  are  found  at  Paradise,  on  Green  river,  Kentucky,  in 
the  shaly  or  *  brashy '  coal  separating  No.  12th  coal  firom  an  iitw 
blackband  which  overlies  it.  I  must  not  omit  to  mention  with 
this  coal  the  first  appearance  of  a  species  somewhat  related  by 
its  form  to  the  species  of  the  Oolitic  series.  It  is  the  remarkalk 
Neuropteris  Moorii  Lsqx.,  which  b^  its  pointed  leaves  and  alata 
primary  or  secondary  rachis,  is  distinct  from  any  typical  form 
of  the  coal-plants.  It  may  be  compared  by  its  ^neral  appea^ 
ance  to  Alethopteris  Whiibiensia  Brgt  of  the  Oolite  of  England 
but  the  affinity  is  distant  indeed,  as  the  American  species  has  no 
marked  medial  nerve  and  some  of  the  forked  and  arched  ner- 
vules  of  its  leaflets  emerge  fix)m  the  common  rachis. 

The  third  great  sandstone  formation,  or  the  Anvil-rock  sand- 
stone, which  underlies  the  highest  section  of  the  coal-measures, 
is  from  all  appearance  as  distinct  a  point  of  division  in  the  dis- 
tribution of  the  fossil  flora  as  any  one  of  the  other  great  sand- 
stones, the  conglomerate  and  the  Mahoning.  From  my  own 
observations  and  from  the  data  collected  by  other  geologists, 
especially  by  my  friend  J.  P.  Lesley,  no  trace  of  Lepidodmdnm 
appears  either  in  the  Anvil-rock  sandstone  or  in  the  measures 
above  it.  At  least,  none  has  been  found  as  yet  This  sandstone 
nevertheless  is  not  barren  of  fossil  vegetables.  Near  Qreens- 
burg,  Penn.,  it  contains  in  abundance,  petrified  trunks  half  silici- 
fied,  half  transformed  into  sandstone.  Among  the  specimens 
which  I  had  an  opportunity  to  examine  in  the  cabinet  of  Prof. 
Moore,  I  found  a  portion  of  the  base  of  a  small  tree  which  had 
been  evidently  imbedded  in  the  sandstone,  in  its  standing  posi- 
tion, still  preserving  the  embranchment  of  three  diverging  roots. 
The  surface  of  the  tree  and  of  the  roots  is  marked  by  peculiar 
scars.  Though  not  perfectly  distinct,  it  was  at  once  evident  thai 
this  fossil  tree  did  not  belong  to  any  of  the  genera  of  plants  be- 
fore seen  in  the  coal.  It  was  nevertheless  impossible  to  describe 
it,  in  its  state  of  obliteration.  Later,  Dr.  D.  Dale  Owen,  the 
celebrated  geologist  of  New  Harmony,  discovered  in  the  Anvil- 
rock  sandstone  of  Posey  Co.,  Indiana,  not  far  from  the  Wabash 
river,  three  or  four  standing  stumps  which  by  examination 
proved  to  belong  to  the  same  species  of  trees  as  the  one  found  at 
Greensburg.  The  specimens  of  Dr.  Owen  have  been  carefullj 
removed  and  are  preserved  in  his  cabinet,  with  the  roots  attached 
to  them,  just  as  they  were  found.  The  stem  is  round,  about 
one  foot  thick,  branching  at  its  base  in  five  or  six  large  roots,  di- 
verging nearly  horizontally.  Its  surface  is  narrowly  reticulated, 
and  is  marked  by  double  oval  scars,  united  hj  a  deep  wrinkle, 
very  regular  in  their  position,  and  about  one  inch  distant  from 

*  It  is  a  costate  species  which  appears  to  be  the  same  at  Xo.  9th  and  No.  121b 
eoal.  All  the  specimens  have  lost  the  bark  and  I  could  never  find  the  scaneicept 
those  which  were  too  mnch  obliterated  for  satisfactory  determinaUoo. 
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each  other.  At  the  point  where  the  roots  branch  and  diverge 
from  the  trunk,  the  double  scars  become  more  and  more  separate, 
more  irregularly  placed,  and  thus  the  roots  take  somewhat  of  the 
appearance  of  Stigmaria,  The  difference  is  well  marked,  never- 
theless ;  the  scars  being  triangular,  marked  in  the  center  by  a 
deep  point  only,  and  the  roots  quickly  diminishing  in  size  and 
terminating  in  a  point  at  a  short  distance  from  the  base  of  the 
tree.  The  imbedding  shales  not  having  been  preserved,  there  is 
no  trace  of  rootlets.  Thus  we  have  here,  at  this  high  position 
in  the  coal  measures,  a  new  typical  form  which  probably  indi- 
cates a  difference  of  vegetation  in  the  subsequent  and  last  stage 
of  the  coal  formations. 

This  enumeration  is  already  too  long,  and  though  still  incom- 
plete, it  must  be  abruptly  closed,  for  fear  of  becoming  tedious  to 
the  reader.  In  order  to  be  understood  by  those  who  are  not 
acquainted  with  botanical  palaeontoloey,  it  is  only  necessary  to 
sum  up  and  briefly  discuss  some  of  the  conclusions  which  are 
derived  from  this  examination. 

Considering  its  generic  distribution,  the  American  coal -flora 
is  nearly  related  to  the  European.  We  have  only  two  or  tliree 
peculiar  genera,  representing  distinct  types,  which  have  not  been 
seen  in  Europe.  On  the  contrary,  Europe  has  no  peculiar  and 
true  generic  types  of  coal-plants  which  are  not  represented  in 
the  coal-fields  of  the  United  States. 

Considering  its  species,  a  more  marked  difference  in  the  coal- 
flora  of  both  continents  becomes  evident.  Some  of  our  species 
represent  marked  and  peculiar  forms  or  types,  which  are  not 
seen  in  Europe,  though  a  much  greater  number  of  species  has 
been  found  in  its  coal-measures.  Thus  the  predominance  of 
typical  or  distinctly  characterized  forms,  belongs  to  our  country. 
By  comparison  of  the  flora  of  our  epoch  on  both  continents,  we 
find  now  the  same  proportional  relation  and  difference  as  at  the 
time  of  the  coal  formation,  that  is,  on  this  side  of  the  Atlantic  a 
predominance  of  well  marked  types ;  a  predominance  of  species 
of  trees  ;*  a  number  of  species  perfectly  identical  on  both  con- 
tinents, and  many  American  species  so  nearly  related  to  Euro- 
pean congeners  that  their  specific  characters  can  hardly  be 
established. 

Though  further  researches  ought  necessarily  to  increase  the 
number  of  species  of  fossil  plants  belonging  to  our  coal  measures, 
the  proportional  difference  is  likely  to  remain  as  it  is  established 
above. 

The  fossil-flora  appears  identical  at  the  same  geological  hori- 
zon, over  the  whole  extent  of  our  coal-fields.  This  proves  uni- 
formity of  stratification  and  geological  unity  of  the  different  coal 
basins  of  America. 

*  The  distribution  of  the  ^enus  Lepidodendron,  at  the  time  of  the  formatioo  of 
the  coal,  has  tome  analogy  with  that  of  the  Oak  in  our  time. 
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The  first  trace  of  vegetable  terrestrial  life  appears  in  the  middle 
of  the  Devonian  in  a  species  of  LepidodendroHy  represented  by  ill 
bark,  its  leaves,  its  cones,  and  large  trunks  of  silicified  wooi 
No  remains  of  any  other  form  of  terrestrial  vegetation  have  been 
seen  in  strata  either  inferior  or  cotemporaneous  to  this.  All 
the  vegetable  remains  known  in  the  Silurian  and  lower  Devo- 
nian belong  to  species  of  fucoides  or  marine  plants^  mostlyof 
small  size^  resemoling  some  species  of  Fucus  of  our  time.  The 
first  leafy  terrestrial  plants  appear  in  the  Old  Bed  Bandstone. 
All  the  representatives  of  this  new  vegetation  belong  to  a  pecul- 
iar genus,  Noggerathia  Gopp.,  more  related  to  Conifers  or  even 
to  Palms  than  to  Ferns.  They  are  found  in  the  same  geological 
horizon,  both  in  Europe  and  in  America,  and  entirely  diM{q)ear 
at  or  before  the  beginning  ot  the  coal  epoch. 

Ascending  to  the  base  of  the  coal-measures,  we  find  there  simul- 
taneously in  the  subcarboniferous  sandstone  and  below  the  npper 
Archim^es  limestone  different  species  of  trees  of  large  size.  At 
the  base  of  the  Millstone-grit,  where  the  coal  begins  to  be  formed, 
the  number  of  species  of  large  sized  trees,  especially  of  LepHo- 
dendron,  increases.  At  the  same  time,  we  see  here  the  first  species 
of  ferns  belonging  to  the  true  coal-measures,  and  already  some 
species  which  reappear  periodically  with  each  bed  of  ooal,  iu 
the  whole  thickness  of  the  coal-measures. 

At  coal  No.  IB,  the  second  above  the  Millstone-grit^  we  have 
apparently  the  maximum  of  predominance  of  species  of  large 
flize,  especially  of  Lepidodendron.  From  this  horizon  upward, 
Megaphytwn,  Ulndendron^  Eaionia^  Caulopteris,  LorruUophlom 
and  Knorria  are  not  seen  any  more.  The  species  of  Lepidodtn- 
dron  diminish  in  number  to  coal  No.  4,  where  they  are  entirely 
lost ;  at  least  they  have  not  been  found  as  yet  in  any  strata  of 
the  coal-measures  above  it.  The  genus  Sigillaria  follows  also 
from  coal  IB  the  same  gradual  diminution  in  the  number  of  its 
species ;  but  it  is  preserved  in  one  or  two  representatives  as  high 
as  coal  No.  12. 

As  fast  as  these  species  of  trees  decrease  in  number,  the  ferns 
mostly  of  small  size  invade  the  coal-fields.  They  become  pre- 
dominant and  show  the  greatest  number  of  species  at  the  base  of 
the  Mahoning  sandstone. 

This  substitution  of  species  is  not  the  result  of  any  perceptible 
change  in  their  character  or  in  their  relative  affinity.  The  rela- 
tion of  Lepidodendron  is  to  Lycopodites.  Both  genera  appear  or 
at  least  disappear  at  the  same  time,  and  are  replaced  by  typical 
forms,  wliich  have  no  analogy  whatever  with  tnem. 

The  distribution  of  the  ferns  in  the  coal-measures  is  equallr 
contrary  to  the  supposition  of  a  change  of  species  by  successive 
variations.  They  appear,  it  is  true,  grouped  together,  in  a  kind 
of  relation  between  contemporaneous  species;  but  we  do  not 
see,  either  before  or  after  any  of  them,  a  trace  of  an  intermediate 
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foim  between  the  lost  types  and  the  following  ones.  The  large- 
leafed  SphenopteridecB,  the  Odontopteridecs  belong  to  coal  No.  IB 
with  most  of  the  fruits  of  the  coal  measures ;  the  Nsuropteridece, 
the  PecopteridecB  and  a  peculiar  section  of  small  leafed  S^henopie- 
ridece  belong  to  coals  No.  8  and  4. 

As  if  to  show  how  useless  it  would  be  to  argue  on  the  distri- 
bution of  the  coal-flora  as  resulting  from  successive  variations  of 
species  and  of  genera,  we  find  predominant  genera  represented  in 
the  whole  thickness  and  in  the  whole  extent  of  the  coal-fields  by 
species  so  variable  that  they  can  be  called  polymorphous,  and 
which  nevertheless  preserve  everywhere  their  identity.  Thus 
appear  Neuropteris hiratUa  Lsqx.,  Iv.flexuosa  Brgt.,  Pecopteris poly- 
1/iorpha  Brgt  In  the  palseontological  report  of  the  Pennsylvania 
geologicxd  survey,  I  have  figured  eighteen  forms  of  the  first  of  these 
species,  passing  oy  insensible  transitions  from  a  small  round  leaflet 
to  a  large,  nearly  square  Oyclopteris ;  then  to  cordate  or  reniform 
loaf  of  medium  size ;  then  to  opposite,  oval-lanceolate  leaflets 
united  by  a  narrow  margin ;  then  to  a  digitate  leaf  of  which  the 
five  divisions  are  lanceolate-obtuse,  and  thus  ad  infinitum.  Nev- 
ertheless, this  species  is  perfectly  well  characterized  and  may  be 
identified  at  first  sight  in  any  of  its  multiple  forms.^ 

There  is  not  in  the  number  of  Neuropteridecd  and  Pecopteridftoi 
a  well  characterized  species  which  could  be  admitted  as  a  modi- 
lied  form  of  the  predominant  and  variable  species.  Moreover, 
the  numerous  species  of  Neuropteris  and  Pecopteris  appear  at 
coal  No.  3  and  4  in  the  middle  of  the  coal-measures,  and  do 
not  ascend  higher,  while  those  species  which  should  be  consid- 
ered as  originators  or  parents  and  consequently  ought  to  be  de- 
stroyed (firom  the  law  of  selection)  by  their  oflfepring,  continue 
to  predominate  to  the  top  of  the  coal-measures.  Thus  the  vege- 
tation of  the  coal  shows  at  different  geological  horizons,  both  a 
gradual  and  sudden  disappearance  of  species  and  even  of  types ; 
both  a  gradual  and  sudden  appearance  of  other  species  or  of  pe- 
culiar types,  without  regard  to  the  former  or  extinct  ones,  and 
a  continual  reappearance  in  the  whole  thickness  of  the  coal- 
measures  of  well-established  species  which  neither  by  their  form 
or  their  nature  appear  particularly  prepared  to  sustain  without 
varying  the  successive  changes  which  nave  acted  on  the  surface 
of  the  coal-measures  at  the  time  of  their  formation. 

It  is  certainly  possible  to  suppose  that  some  disturbance,  im- 
mersion, or  upheaval  of  the  coal-marshes,  has  modified  their 

*  Ab  the  Bpecimens  are  mostly  found  in  simple  leaflets  detadied  from  the  stem, 
and  consequently  the  species  cannot  be  identified  in  its  varieties  by  the  examination 
of  a  stem  bearing  leaves  of  ditiferent  forms,  this  fAcilitv  of  identifying  any  single 
leaflet  may  answer  the  reproach  made  to  palscnntological  Botany,  that  it  is  a  science 
directing  its  researches  to  variable  parts  of  beings  of  which  the  true  nature  and 
real  form  is  generally  unknown,  and  that  consequently  its  conclusions  are  more  or 
lets  problematic  This  reproach  was  luug  since  conclusively  answered  in  a  letter  of 
Prof.  Hear  to  Sir  Charles  Lyell. 
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vegetation.  But  this  supposition  would  not  explain  how  it 
happened  that  the  most  obvious  changes  in  the  vegetation  of  the 
coal  have  not  followed  the  formation  of  those  great  strata  of 
sandstone,  which,  like  the  Millstone-grit  or  the  Mahoning  .sand- 
stone, must  have  employed  a  longer  time  than  any  other  stratum 
for  the  gathering  up  of  their  materials. 

The  supposition  may  be  further  extended,  and  it  may  be 
asserted  that  the  disapjpearance  of  certain  types,  or  of  v^etables 
of  a  large  size,  from  the  marshes  of  the  coal-fields  is  only  apIMU^ 
ent.  That  in  their  forced  migrations  by  the  gradual  submersion 
of  the  marshes,  some  species  have  been  either  arrested  some- 
where, and  thus  left  inhaoiting  other  countries  or  destroyed  for  a 
time  by  a  too  slow  migrating  process,  while  others,  having  the 
fiwulty  of  migrating  developed  in  a  larger  degree,  have  re- 
appeared again  and  again  on  the  marshes,  living  there  for  a 
longer  period. 

The  neld  of  supposition  is  unbounded,  but  it  is  a  field  where 
science  is  not  permitted  to  wander.  Where  have  the  new  types 
or  species  come  from  ?  How  is  it,  if  the  disappearance  of  v^ 
tables  like  Lepidodendron  is  only  apparent,  or  local,  that  we  do 
not  find  any  of  their  remains  succeeding  the  carboniferous 
epoch.*  And  admitting  that  species  of  Lepidodendron  have  been 
arrested  in  their  migrations  on  some  dry  land,  should  we  not 
find  above  our  4th  coal  some  remains  of  this  genus  in  the  strata 
of  sandstone  where  so  many  trunks  of  Psaronius  have  been 
imbedded. 

I  wish  that  I  had  time  to  discuss  here  at  length  and  with  the 
attention  which  it  merits,  a  subject  of  importance  connected  with 
the  exaraition  of  the  stratigraphical  distribution  of  the  plants  of 
the  coal-epoch.  Are  the  coal-measures  a  single,  unique  forma- 
tion ?  Do  they  belong  to  a  single  epoch,  or  are  they  composed 
of  a  succession  of  formations  separated  by  immense  space  of 
time,  and  of  which  the  different  stages  might  be  compared  to 
those  of  the  recent  formations :  the  Eocene,  the  Miocene,  and 
the  Pliocene,  for  example?  In  the  last  case,  can  we  admit  the 
vegetation  of  which  the  remains  have  been  preserved  in  the 
shales  of  the  coal,  or  the  vegetation  of  the  coal-marshes,  as  a  true 
representative  of  the  flora  of  the  various  epochs  where  the  coal 
was  formed ;  or  was  it  then,  as  the  bog  vegetation  is  at  our  time, 
composed  of  a  peculiar  group  of  plants,  adapted  to  the  forma- 
tion of  the  coal,  pertaining  to  the  marshes  only,  while  another 

*  A  single  specimen  of  StigmaHa  is  said  to  have  been  found  in  Oennanv  in  the 
Todtliegende  or  Permian.  But  the  locality  has  not  been  ascertained  and  conse- 
quently the  statement  cannot  be  relied  upon.  Moreover  for  a  long  time  and  in 
many  places,  as  I  have  seen  it  myself,  the  Permian  in  Germany  was  taken  for  tbe 
Old  Ked  sandstone  and  vice-versa,  from  the  difficulty  of  ascertaining  its  portion 
and  from  the  want  of  fossil  remains.  I  cannot  take  into  account  as  contradicting 
my  assertion,  one  Lrpidodendron  mentioned  by  Mr.  Murchison  as  found  in  the 
Permian  of  Russia. 
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flora  of  a  different  character  was  covering  the  dry  land,  if  there 
was  any  dry  land,  at  the  carboniferous  epoch  ? 

From  the  thickness  of  some  beds  of  coal,  representing  a  mass 
of  combustible  matter  as  great  at  least  as  that  which  is  contained 
in  our  oldest  and  deepest  peat  bogs ;  from  the  thickness  and  va* 
rious  composition  of  the  strata  which  separate  the  beds  of  coal, 
and  from  the  successive  changes  in  the  vegetation  of  the  coal, 
it  appears  that  the  last  alternative  is  admissible.  Different 
hypotheses  have  been  put  forward  to  explain  the  so-called  huge 
or  gigantic  vegetation  of  the  coal-formations.  But  there  is 
nothing  in  the  carboniferous  epoch  authorizing  the  supposition 
that  the  power  of  vegetable  life  was  greater  than  it  is  at  our 
time.  The  combustible  matter  heaped  in  some  of  our  peat 
bogs  is  sometimes  sufficiently  thick  to  be  equivalent  to  the  coal 
of  a  bed  of  four  to  five  feet  The  trees  growing  in  our  marshes 
or  on  the  peat  bogs  are  generally  larger  than  those  which  have 
been  preserved  in  the  strata  of  the  carboniferous  measures. 
The  Dismal  Swamp  is  impenetrable  on  account  of  the  great 
compactness  of  its  vegetation.  It  is  not  an  easy  matter  either, 
to  get  across  the  heaped,  half  prostrated  or  erect  and  closely 
pressed  trees  of  our  cedar-swamps  of  the  North.  K  such 
marshes  were  extended  over  the  greatest  part  of  the  United 
States,  they  would  present  a  fair  representation  of  those  of  the 
carboniferous  period. 

The  occasional  appearance  of  petrified  trees,  standing  imbedded 
in  sandstone,  does  not  give  evidence  of  a  rapid  formation  either 
of  the  coal  or  of  the  other  strata.  Local  disturbances  may  throw 
a  few  feet  of  sand  upon  a  marsh,  covered  with  active  vegetation, 
and  thus  preserve  the  stumps  from  decomposition  and  by-and- 
by  these  may  be  converted  to  stone.  The  bald  cypress  and  other 
species  of  trees  grow  sometimes  in  the  marshes  near  the  sea 
snore  under  ten  feet  of  water.  Whole  forests  of  those  trees 
have  been  imbedded  in  a  standing  position  in  the  marshes  around 
New  Orleans.  Thus  I  do  not  fina  in  the  geological  records  of 
the  carboniferous  period  any  indication  of  a  rapid  process  of 
formation,  either  cataclysmic  or  abnormal,  and  i  readily  admit 
that  each  bed  of  coal  with  its  accompanying  strata  of  fire-clay 
and  shales  has  required  for  its  formation  a  period  of  time  as 
long  as  any  of  our  recent  geological  divisions.* 

The  question  concerning  the  existence  or  non-existence  of  dry 
land  covered  with  a  peculiar  vegetation  at  the  epoch  of  tjje  coal 
formation,  cannot  be  answered  positively  or  negatively  by  suffi- 
cient evidence.     The  only  fact  that  would  indicate  that  the 

*  Thus,  if  a  peculiar  nomenclature  for  a  classification  of  the  different  stratu  of 
the  old  red  sandstone,  of  the  subconglomerate  coal,  and  of  the  Millstoue-grit  is  ad- 
miasible,  the  process  of  division  should  be  extended  to  each  bed  of  the  coal- 
meaaares. 
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marshes  of  the  carboniferous  epoch  were  surroanded  by  land- 
bearing  plants  of  different  kind  than  those  living  on  thebogs  ii 
the  presence  in  coal  No.  IB  and  in  the  sandstone  underlying  it 
of  a  great  number  of  firuits  of  different  species  which  by  their 
nature  have  no  relation  to  any  of  the  other  remains  preserved  in 
the  coal.    They  have  been  generally  referred  to  species  oi  Oor* 
daites.    But  the  two  only  species  of  our  coal  measures  are  fooiid 
in  abundance  at  geological  norizons  where  the  fruits  are  entirely 
absent.    And  even  at  coal  No.  IB  shales  appearing  entirely  com- 
posed of  heaped  remains  of  leaves  of  Cordaites  hotuasUoUa  do  not 
oontain  any  fruit    The  species  of  fruit,  OarpoUthes  Oordai  Q&jl, 
referred  by  M.  G^initz  to  Cordaites  borassifoliaj  our  moat  common 
and  omnipresent  species^  has  not  been  found  in  the  coal  measarei 
of  America.    Therefore,  either  the  fruits  of  unknown  relatioD, 
Carpolithes,  IHgonocarpa  and  Bhabdocarpos*  belong  to  vegetable 
species  which  have  grown  on  the  marshes,  and  of  which  the  re- 
mains, leaves  and  stems,  have  been  entirely  obliterated  or  those 
fruits  belong  to  species  growing  out  of  the  marshes,  aionndtheoi, 
and  have  b^n  floated  and  thus  disseminated  in  the  shales  and 
in  the  sandstones.    This  last  opinion  appears  at  first  confirmed 
by  a  similar  process  of  distribution  of  species  in  our  deep  swamps. 
I  have  already  mentioned  elsewheref  now  the  hollow  trunks  of 
the  bald  cypress  which  grows  in  Drummond  lake  (Dismal  Swamp 
of  Virginia)  are  filled  by  finiits,  acorns,  nuts,  Ac.,  of  trees  whicn 
grow  on  the  dry  land  near  its  borders.    But,  it  is  not  presuma- 
ble that  species  of  fruits  only  could  have  been  floated  and  dis- 
seminated by  the  agency  of  water  without  any  of  the  branches 
and  of  the  leaves  of  the  plants  to  which  they  belong.     And  no- 
where have  the  shales,  covering  what  is  called  the  tail  of  a  ccwil 
bank,  viz :  the  part  abutting  against  a  hill  of  sand  or  losing  it- 
self in  sandstone,  exposed  any  remains  of  plants  of  another  type 
than  those  belonging  to  the  true  coal  formation.     Even  wherethe 
shales  of  the  coal  are  covered  with  remains  of  shells  and  of  fishes, 
and  consequently  formed  when  the  marshes  were  immersed,  all 
the  floated  remains  of  plants  which  are  found  with  those  of  ani- 
mals belong  to  the  common  species  of  the  coal.    I  believe  then 
that  the  plants  preserved  in  the  shales  of  the  coal  give  us  a  fair 
representation  of  the  general  flora  of  the  carboniferous  epoch,  as 
true  and  as  general  at  least  as  the  fossil  plants  of  the  miocene  rep- 
resent the  general  flora  of  the  tertiary  period.    And  I  suppose 
that  if  there  was  any  dry  land  around  the  marshes,  the  vege- 
tation contained  only  a  few  species  different  from  those  living  on 
the  marshes.    But  this  last  opinion  is  merely  hypothetical. 

[2\>  be  continued.] 

*  I  consider  the  Cai^ioearpa  as  the  fruits  of  Asterophyllites  and  probtblj  ol 
acme  species  of  Calamites. 

f  Introduction  to  the  fossil  flora  of  FennsjlTania,  OeoL  Rep.  of  Penn.,  p.  847. 
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Art.  XXXIV. — Additional  observations  on  the  Circulation  in  the 
Eye  ;  by  Ogden  N.  Eood,  of  Troy  University,  N.  Y. 

Ix  a  notioe  which  appeared  in  the  September  number  of  this 
Joamal,  I  described  a  subjective  phenomenon,  which  is  seen 
when  a  bright  sky  is  viewea  through  two  or  three  plates  of  co- 
balt glass.  Most  persons  who  are  in  the  habit  of  directing  their 
attention  to  this  class  of  phenomena^  have  even  perceived  faint 
indications  o(  the  circulatory  movement  with  the  naked  eye. 
But  in  the  experiment  with  the  cobalt  glass,  where  this  motion 
18  seen  with  aistinctnes&,  as  well  as  in  the  faint  indications  of 
it  obtained  with  the  unassisted  eye,  the  moving  bodies  are  not 
observed  to  be  in  compact  masses,  but  as  it  were,  sprinkled  over 
the  field  of  view. 

If  however  the  light  of  a  spirit'lamp  with  a  salted  wick,  be 
concentrated  on  the  eye  by  means  of  a  convex  lens,  3  inches  in 
diameter,  having  a  focal  length  of  about  3  inches,  the  bright  field 
soon  resolves  itself  into  a  mass  of  small,  round,  densely  packed 
moving  bodies,  which  appear  light  on  a  dark  ground. 

This  is  seen  with  varying  degrees  of  readiness  by  different 
persons :  some  perceiving  it  in  a  few  seconds,  others  requiring  a 
protracted  gaze  of  several  minutes. 

The  moving  bodies  at  first  appear  very  closely  packed  together 
like  fine  nnwaic-work,  but  as  the  view  grows  more  distinct,  their 
path  can  be  traced,  and  the  conviction  is  forced  on  the  mind  of 
the  observer^  that  they  are  moving  at  slow  uniform  rates,  through 
narrow  channels;  the  whole  reminding  one  strongly  of  the  cir- 
culation  seen  in  the  web  of  a  frog's  foot,  by  a  microscope  slightly 
out  of  focus. 

The  interposition  of  plates  of  yellow  glass  rather  adds  to  the 
distinctness  of  this  appearance. 

The  indistinct  vision  attendant  on  faintness  or  on  mere  eye- 
weariness,  is,  I  suspect,  in  many  cases,  mediately  caused  by  the 
appearance  of  this  circulation :  for  example,  some  weeks  ago,  I 
tried  the  experiment  of  binding  up  the  right  eye,  and  using  only 
the  left,  for  two  days.  After  reading  with  left  eye  for  half  an 
hour,  the  page  grew  indistinct,  the  letters  apparently  dissolved 
and  this  dense  circulation,  which  I  had  previously  observed,  set 
in,  and  continued  to  be  visible  for  some  minutes.  It  reappeared 
a  number  of  times  during  that,  and  the  following  day. 

Subjoined  is  an  extract  of  a  letter  from  Prof.  Wm.  B.  Eogers. 

"Your  experiment  with  the  blue  glass  appears  to  render  much 
more  distinctly  visible  a  phenomenon  which  I  have  often  observed 
and  which  has  been  noticed  by  others.  After  a  continued  effort 
of  vision  in  experiments  on  binocular  combination  or  in  the  use 
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of  the  microscope  as  well  as  after  active  exercise,  or  auy  other 
atimalas  to  the  circulation,  I  am  able  to  reproduce  it  easily  and 
with  great  clearness. 

'*  When  in  these  conditions  I  look  intently  with  the  naked  eye 
upon  a  bright  surface  as  that  of  a  white  doud  or  a  sheet  of  letter 
paper  in  the  sunlight^  the  first  appearance  presented  is  that  of 
numerous  bright  points  darting  around  in  various  broken  cunres, 
coming  in  view  and  disappeanng  fitfully,  but  in  such  positions  as 
to  indicate  the  recurrence  of  the  same  motions,  or  the  passage  of 
successive  particles  in  certain  prescribed  and  permanent  chan- 
nels. 

''As  the  eyes  continue  to  be  fixed  on  the  surface,  a  shade  oomes 
over  it,  and  on  the  dark  ground  I  see  innumerable  streams  of 
particles,  moving  in  infinitely  various  loops  and  other  curveB^ 
which,  by  a  little  attention,  are  observed  to  maintain  a  constant 
pattern,  strikingly  analogous  to  the  capillary  circulation  as  seen 
m  the  microscope.  These  streams  of  particles  are  of  a  tawny 
yellow  tint  well  contrasted  with  the  dark  brownish  surface  in 
which  they  appear. 

''  Under  the  most  favorable  conditions  of  the  organ  I  can  usually 
obtain  the  effect  with  both  eyes  open,  but  it  is  more  certain  and 
fiur  more  distinct  with  a  single  eye,  the  other  being  dosed.  I 
should  add  that  the  appearance  rarely  lasts  more  Sian  one  or 
two  seconds  at  a  time,  being  obliteratea  by  the  recurrence  of  the 
white  illumination  and  after  a  short  interval  returning,  though 
usually  with  less  distinctness  than  when  first  seen. 

"  In  looking  through  a  tube  of  black  paper  at  a  white  surface 
until  the  eye  has  become  fatigued,  and  we  should  perhaps  add 
greatly  excUedy  I  have  often  noticed  the  same  phenomenon  and  I 
believe  I  could  at  any  time  bring  into  view  tne  yellowish  mass 
of  the  circulation  by  continuing  the  experiment  for  a  minute  or 
two.  With  the  lens  of  my  pocket  microscope  held  at  about  the 
focal  distance  I  scarcely  ever  fail  to  obtain  this  effect  in  a  few 
seconds. 

"  Your  experiment  with  the  blue  kIass  is  very  interesting  and 
succeeds  with  me  perfectly.  It  will  be  a  great  gain  if  with 
comparatively  little  discomfort  and  without  risk  we  shall  be  able 
to  scrutinize  steadily  this  intraocular  phenomenon.^' 
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Art.   XXXV. — Some  eocperiments  and  inferences  in  regard  to 
Binocular  Vision ;  by  Prof.  WiLiAM  B.  Eogers. 

In  the  theory  of  binocalar  vision  which  has  been  so  ably  ex- 
pounded by  Sir  David  Brewster,  Briicke,  and  others,  it  is  con- 
tended that  no  part  of  an  object  is  seen  single  and  distinctly,  but 
that  to  which  tne  optic  axes  are  for  the  moment  directed,  and 
that  "the  unity  of  the  perception  is  obtained  by  the  rapid  survey 
which  the  eyes  take  or  every  part  of  the  object."  According  to 
this  view  our  perception  of  an  object  in  its  solidity  and  relief, 
instead  of  being  the  simple  and  direct  result  of  the  pictures 
formed  at  any  one  moment  in  the  two  eyes,  is  acquired  by  a 
cumulative  process,  in  which  the  optic  axes  are  successively  con- 
verged upon  every  point  of  the  object  within  view. 

In  an  experimental  discussion  of  some  points  in  binocular 
vision  published  in  the  Am.  Journ.  of  Science  several  years  ago,* 
I  was  led  to  conclude  that  the  phenomena  of  the  stereoscopic 
resultant  do  not  necessarily  or  even  usually  conform  to  these 
conditions,  and  that ''  the  perception  of  a  perspective  resultant 
line  or  of  a  physical  line  in  the  same  attitude  does  not  require 
the  successive  convergence  of  the  axes  to  every  point"  The 
grounds  of  this  conclusion  were, — first  that  the  perspectiveness  of 
the  resultant  although  not  perceived  when  the  axes  are  steadily 
maintained  at  any  one  convergence,  appears  as  soon  as  they  are 
allowed  sufficient  freedom  of  motion  to  unite  a  few  contiguous 
points  of  the  component  lines,  and  that  it  then  effects  the  whole 
extent  of  the  resultant ;  and — second  that  the  resultant  presents 
a  perspective  attitude  even  when  the  component  lines,  instead  of 
being  united  into  one,  are  brought  together  so  as  to  intersect  at 
a  small  angle,  each  of  the  intersectfng  lines  in  this  case  appearing  in 
relief 

&itisfied  from  these  considerations  that  the  perceived  single- 
ness and  relief  of  the  resultant  are  to  be  ascribed  rather  to  a 
process  of  suggestion  then  to  the  exhaustive  binocular  survey 
which  has  been  supposed  necessary,  I  was  led  to  the  opinion 
that,  while  some  change  of  direction  and  convergence  of  the 
axes  is  needed  for  the  effect,  the  successive  view  of  a  few  contig- 
uous points  is  all  that  is  required  to  bring  the  suggestive  action 
into  play  and  to  give  rise  to  the  full  perception  of  the  position 
and  relief  of  the  resultant. 

In  this  view  while  rejecting  the  theory  of  successive  vision  in 
the  form  in  which  it  has  been  propounded,  I  still  considered 
some  degree  of  motion  of  the  axes  as  one  of  the  steps  by  which 
we  obtain  the  perception  of  the  binocular  resultant 

The  following  experiments,  intended  still  further  to  test  the 
theory  of  the  successive  combination  of  corresponding  points 
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in  binocular  vision,  are  believed  to  be  in  part  new,  and  are  in  pait 
modified  repetitions  of  experimenta  already  described  by  Pra& 
Wheatstone  and  Dove.  They  offer  what  seems  to  be  decisiTC 
proof  that  such  a  successive  combination  of  pictures  point  bj 
point,  however  it  may  enter  in  many  cases  into  the  complex  pro- 
cess of  vision,  cannot  be  regarded  a$  an  essential  condition  to  At 
singleness  and  perspectiveness  of  the  binocular  perception. 

1.  Let  a  brilliant  line,  held  in  a  perspective  position  at  a  ood- 
venient  distance  midway  between  the  eyes,  be  regarded  intentlj 
for  a  few  seconds  so  as  to  produce  a  lasting  impression  on  the 
retina.  On  turning  the  eyes  towards  a  blank  wall  or  screen 
the  subjective  impression  will  be  seen  prelected  against  it  and 
having  the  same  perspective  altitude  as  the  ori^nal  line.  If 
then  one  eye  be  closed  the  line  will  appear  to  siU)Bide  into  the 
surface  of  the  screen  taking  an  inclined  position  corresponding  to 
the  optical  projection  of  the  original  line  as  seen  by  the  unclosed 
eve  and  therefore  corresponding  to  the  image  formed  in  that  eye. 
By  opening  and  closing  the  eyes  alternately,  and  finally  directiog 
both  to  the  screen  we  are  able  to  see  the  two  oblique  lines  cor- 
responding to  these  projections  and  their  binocular  resultant 
corresponding  to  the  original  object. 

2.  Let  two  slightly  inclined  luminous  lines  formed  by  narrow 
slits  in  a  strip  of  black  card-board  be  combined  into  a  perspective 
resultant  either  with  or  without  a  stereoscope.  Looking  at  due 
for  a  few  seconds  so  as  to  induce  the  reverse  ocular  spectrum, 
and  then  directing  the  eyes  towards  the  opposite  wall  of  the 
apartment,  a  single  spectrum  will  be  observed  having  tlie  attitude 
and  relief  of  tlie  original  binocular  resultant 

As  a  strong  illumination  of  the  lines  is  necessary  to  bring  out 
the  most  striking  effect,  the  card-board  should  be  held  between 
the  eyes  and  some  brilliantly  white  surface,  as  the  globe  of  a 
solar  lamp  or  a  strongly  illuminated  cloud,  care  being  taken  to 
prevent  the  entrance  oi  extraneous  light 

3.  Using  the  same  arrangement,  let  the  luminous  lines  be 
regarded  in  succession  each  by  the  corresponding  eye,  the  other 
eye  being  shaded  so  that  no  direct  binocular  combination  can  be 
formed.  On  looking  toward  the  wall  it  will  be  seen  that  the  two 
subjective  images  unite  to  form  a  single  spectral  line  having  the  same 
relief  as  if  t/ie  lines  had  been  directly  combined  with  or  without  the 
stereoscopeu 

While  the  perspective  image  continues  distinctly  visible,  let 
either  eye  be  closed  the  other  being  still  directed  towards  the 
wall.  The  image  will  instantly  lose  its  relief  and  take  its  posi- 
tion on  the  plane  of  the  wall  as  an  inclined  line  corresponding 
to  the  subjective  image  in  the  eye  which  has  remainea  open. 
When  the  subjective  impressions  have  been  sufficiently  strong,  it 
is  easy  to  alternate  these  effects  by  projecting  first  tlie  picture 
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proper  to  the  right  eye  and  then  that  of  the  left  on  the  plane  of 
the  wall,  with  their  respective  contrary  inclinations.  On  then 
looking  with  both  eyes  we  see  the  resultant  image  instantly  start 
forth  in  its  perspective  altitude. 

It  is  hardly  necessary  to  say  that  in  order  to  obtain  these 
effects  satisfactorily  even  with  lines  very  strongly  illuminated, 
the  observer  should  have  some  practice  in  experiments  on  sub- 
jective vision.  In  these  circumstances,  however^  1  have  found  the 
i-esuUs  to  be  perfectly  certain  and  uniform. 

The  conaitions  of  the  experiments  are  obviously  such  as  to 
exclude  all  opportunity  of  a  shifting  of  the  image  on  the  retina. 
Such  a  shifting  however  is  essential  to  that  successive  combina- 
tion of  pairs  of  points  in  the  two  images  which  on  the  theory  of 
Brewster  is  required  for  the  production  of  the  single  perspective 
resultant.  Hence  according  to  this  theory  the  resultant  spectrum 
in  these  experiments,  instead  of  being  a  single  line  in  a  perspec- 
tive position,  ought  to  present  the  form  of  two  lines  inclinea  or 
crossing,  situated  in  the  plane  of  the  wall  without  projection  or 
relief. 

In  reference  to  the  first  two  experiments  it  might  perhaps  be 
maintained  that  as  the  perspectiveness  of  the  original  line  or 
resultant  on  which  the  eyes  were  converged  formed  part  of  the 
direct  perception  in  the  first  stage  of  the  experiment,  it  would 
be  likely  through  association  to  be  included  also  in  the  spectral 
or  subjective  perception.  But  this  consideration,  which  at  best 
does  not  impress  me  as  of  much  weight,  is  entirelv  inapplicable 
to  the  conditions  of  the  last  experiment,  where  tne  eyes  are  in 
the  first  place  impressed  in  succession  with  their  respective  ima- 
ges, and  where  yet  when  they  are  together  directed  to  the  wall, 
Ae  perspective  single  resultant  at  once  springs  into  view. 

4.  Without  resorting  to  these  troublesome  efforts  of  subjective 
vision  the  following  is  a  simple  proof  that  pictures  successively 
impressed  on  the  respective  eyes  are  sufiicient  for  the  stereoscopic 
effect.  Let  a  screen  be  made  to  vibrate  or  revolve  somewhat 
rapidly  between  the  eyes  and  the  twin  pictures  of  a  stereoscope, 
so  as  alternately  to  expose  aod  cover  each,  completely  excluding 
the  simultaneous  vision  of  the  two.  The  stereoscopic  relief  will  be 
as  apparent  in  these  conditions  as  when  the  moving  screen  is 
witharawn. 

Here  there  is  no  opportunity  for  the  combination  of  pairs  of 
corresponding  points  in  the  two  diagrams  by  the  simultaneous 
convergence  of  the  optic  axes  through  them,  but  at  each  moment 
the  actual  picture  in  the  one  eye,  and  the  retained  impression  in 
the  other,  form  the  elements  of  the  perspective  resultant  which 
we  perceive. 

5.  The  ingenious  experiments  described  by  Prof.  Dove  many 
years  ago  in  which  the  stereoscopic  effect  was  obtained  by  the 
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momentary  illumination  of  the  electric  flash,  furnish  a  further 
and  most  powerful  argument  against  the  theory  of  successive 
binocular  combination  here  referred  to. 

In  repeating  these  I  have  found  great  advantage  in  using  one 
of  Bitchie^s  improved  Buhmkorff  coils  having  a  coated  jar 
included  in  the  outer  circuit,  the  intensely  brilliant  spark  of 
which  can  be  made  to  throw  its  light  upon  the  object  viewed  in 
any  direction  or  at  any  interval  that  may  be  desired. 

W  hen  a  twin-diagram  of  any  simple  g^eometrical  solid  wai 
placed  in  the  stereoscope  and  viewed  by  this  momentary  light  it 
was  found  to  exhibit  the  perspective  resultant  in  most  cases  with 
a  single  spark,  and  it  never  failed  to  present  it  in  perfection  with 
a  succession  of  sparks  even  when  they  followed  each  other 
slowly. 

A  large  circular  disc  of  brass,  marked  with  the  usual  concen- 
tric striae,  was  placed  in  a  position  to  catch  the  illumination  and 
produce  the  peculiar  intersecting  lines  of  reflected  light  At 
each  spark  the  bright  resultant  line  due  to  the  binocular  union 
of  these  intersecting  lines  was  seen  penetrating  the  disc  and 
extending  in  a  steep  angle  beyond  ana  in  front  of  it. 

As,  accordins:  to  Wheatstone,  the  duration  of  an  electric  spaik 
is  less  than  one-millionth  of  a  second,  it  can  hardly  be  supposed 
that  in  either  of  these  experiments  the  eyes  have  time  to  make 
the  successive  changes  of  direction  required,  by  the  theory,  for 
the  singleness  and  relief  of  the  observed  resultant.  Not  less  at 
variance  with  this  theory  is  the  familiar  fact  that  the  illumination 
of  a  single  flash  of  lightning  is  sufficient  to  give  us  a  clear  per- 
ception of  the  forms  and  positions  of  objects  to  which  the  eves 
are  for  the  moment  directed.  So  the  long  straight  spark  of  one 
of  Geissler's  narrow  vacuum  tubes,  glowing  for  an  instant  in  a 
dark  room,  impresses  a  precise  perception  of  the  altitude  and 
place  of  the  tube  and  its  mcludea  line  of  light,  and  even  their 
regular  path  of  the  long  spark  through  the  air  produces  a  dis- 
tinct perception  single  ana  faithful  to  its  devious  directions. 

We  may  therefore  conclude— ^r*^,  that  the  perception  of  an 
object  in  its  proper  relief,  or  that  of  the  perspective  resultant 
through  binocular  combination  in  a  stereoscope,  or  otherwise,  may 
and  most  usually  does  arise,  by  direct  suggestion  from  the  two  pic- 
tures impressed,  without  requiring  the  successive  combination  of 
corresponding  points;— ami  second,  that  for  the  singleness  of  the 
resultant  perception,  it  is  not-  necessary  that  the  images  should 
fall  on  what  are  called  corresponding  parts  of  the  two  retinas. 

The  condition  of  single  vision  in  such  cases  seems  to  be  simply 
this,  that  the  pictures  in  the  two  eyes  shall  be  such  and  so  placed 
as  to  be  identical  with  the  pictures  which  the  real  object  would 
make  at  a  given  distance  and  in  a  given  altitude  before  the  eyea. 
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Pbof.  Guyot's  Mkasubements  of  the  Alleghany  Sys- 
TKlC — It  is  well  known  to  the  scientific  men  of  this  country  that 
Professor  Arnold  Guy ot  of  Princeton,  New  Jersey,  has  devoted  a 
portion  of  his  summer  vacations  for  ten  years  past  to  the  study  ^ 
of  the  different  portions  of  the  great  Alleghany  system  which 
fices  the  Atlantic  coast  from  Canada  to  Georgia.  Several  years 
ago  he  measured  the  highest  peaks  of  the  Adirondack,  Green 
and  White  mountains,  in  the  northern  part  of  the  chain,  and 
more  recently  he  has  been  at  work  on  tne  southern  portion  of 
the  system  which  is  found  to  possess  the  most  elevated  peaks 
of  the  whole  Appalachian  chain.  His  determination  of  some 
of  the  highest  peaks  of  the  Black  mountains  of  North  Carolina 
was  published  in  this  Journal,  for  September,  1857. 

By  a  private  letter  firom  Professor  Guyot  we  learn  that  during 
last  summer  (1860)  he  has  devoted  two  full  months  to  further 
measurements  in  the  south,  in  company  with  Messrs.  Sandoz  and 
Grrand  Pierre.  The  weather  has  been  propitious  and  he  has  ac- 
(X>mplished  much  work,  having  measured  between  one  hundred 
md  fifty  and  two  hundredpoints  in  addition  to  those  which  were 
previously  determined.  Ele  has  extended  his  investigations  as 
aur  as  Georgia,  and  has  seen  the  extremity  of  the  Blue  Bidge 
ind  the  Unaka.  It  may  now  be  affirmed  with  safety  that  the 
louthem  portion  of  the  AUeghanies  is  better  known  so  far  as 
3ertains  to  its  hypsometry,  than  any  other  portion  of  the  system. 
there  is  reason  to  hope  that  at  an  early  day  Professor  Guyot 
ivill  lav  before  the  reaaers  of  this  Journal,  in  detail,  the  results 
>f  his  important  and  prolonged  investigations ;  meanwhile  the 
reader  will  be  interested  in  the  following  partial  summary  of  his 
observations  in  North  Carolina. 

These  measurements  sufficiently  indicate  the  grand  traits  of 
structure  of  that  loftiest  portion  of  the  Appalachian  system.  It 
Doay  be  seen  that  the  Bean  and  Grand  Fatner  mountains  are  the 
two  great  pillars  on  both  sides  of  the  Northgate  to  the  high 
mountain  region  of  North  Carolina,  which  extend  between  the 
two  chains  of  the  Blue  Bidge  on  the  east  and  the  Iron  and  Smoky 
and  Unaka  mountains  on  the  west.  That  gate  is  almost  closed 
by  the  Big  Yellow  mountain.  The  group  of  the  Black  Mountain 
nses  nearly  isolated  on  one  side  in  the  interval  between  the  two 
[chains  touching  by  a  comer  the  high  Pinnacle  of  the  Blue  Bidge, 
Etnd  overtowering  all  the  neighboring  chains  by  a  thousand  feet. 
[a  the  large  and  comparatively  deep  basin  of  the  French  Broad 
Galley,  the  Blue  Bidge  is  considerably  depressed,  while  the  west- 
ern chain  preserves  its  increasing  height.  Beyond  the  French 
Broad  rises  the  most  massive  cluster  of  highlands,  and  of  moun- 
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tion  of  a  new  map  of  the  entire  Alleghany  chain,  which  has 
been  published  in  the  July  number  of  Petermann's  Mitheilungen. 
Mr.  Sandoz  had  accompanied  Mr.  Guyot  on  many  of  his  moun- 
tain expeditions  and  took  the  results  with  him  to  Gotha,  where 
the  chart  was  drawn  and  engraved  under  the  direction  of  Dr.  Pe- 
termann.  To  the  editor  of  Siat  excellent  repository  of  geograph- 
ical science,  we  are  indebted  for  an  early  and  proof  impression  of 
this  map«  As  it  is  by  &r  the  most  satis&ctory  chart  of  the  Eastern 
portion  of  the  United  States  in  existence, — ^a  request  has  "been 
sent  to  Dr.  Petermann  to  permit  its  republication  in  connection 
with  this  Journal,  and  there  is  reason  to  hope  that  at  no  distant 
day  it  may  be  laid  before  our  readers,  with  a  paper  illustrative 
and  explanatory  of  it,  from  the  pen  of  Professor  Guyot.  The 
new  edition  when  issued  will  contain  some  emendations  derived 
firom  the  more  recent  surveys  to  which  allusion  has  been  made. 

The  scale  of  the  map  is  1 :  6,000,000.  Two  detailed  subordi- 
nate maps  are  printed  on  the  same  sheet  with  it,  having  a  scale 
of  1  :  600,000,  one  of  which  gives  the  "White  Mts*  of  New 
Hampshire,  the  other  the  Black  Mts.  of  North  Carolina,  both 
aocoraing  to  Mr.  Guyot's  measurements. 

Nabratixe  op  a  Voyage  to  Spitzbergen  in  the  year 
1613. — In  the  Transactions  of  the  American  Antiquarian  Socie- 
ty, vol.  iv.  iust  published,  S.  F.  Haven,  Esq.,  the  Society's  Libra- 
nan,  has  edfited  with  an  introduction  and  notes,  a  Narrative  of  a 
Voyage  to  Spitzbergen  made  in  the  year  1613  at  the  charge  of 
the  English  "  Muscovey  Company."  Although  this  voyage  is 
one  of  the  series  embraced  in  the  celebrated  collection  of  Pur- 
chas,  commonly  known  as  "  His  Pilgrimes, "  yet  this  account. 
which  has  been  lying  among  the  Manuscripts  of  the  Antiquarian 
Society,  has  never  before  been  printed.  There  is  reason  for 
believing,  says  Mr.  Haven,  that  the  Journal  now  first  printed 
was  from  the  pen  of  Eobert  Fotherby,  whose  name  botn  as  an 
author  and  as  a  skUlful  navigator  is  connected  with  two  succeed- 
ing voyages. 

"The  expedition  of  1613,"  he  continues,  "was  fitted  out  with 
unusual  care,  and  intrusted  to  the  charge  of  some  of  the  ablest 
men  in  the  service.  Besides  the  chief  Captain,  Benjamin  Joseph, 
William  Baffin  and  the  author  of  our  narrative,  it  was  accompa- 
nied by  Thos.  Edge,  who  had  already  twice  sailed  to  Spitzbergen. 
Purchas  was  indebted  to  Edge  for  the  map  of  the  coast  inserted 
in  his  work,  and  also  for  a  summary  of  Northern  Discoveries 
which  appears  in  the  same  volume.  Baffin  was  attached  to  the 
ship  of  the  commander  of  the  fleet;  and  from  that  circumstance, 
apart  from  his  personal  reputation  and  the  value  of  his  scientific 
ODservations,  his  journal  would  naturally  be  the  one  selected  for 
publication.    The  author  of  our  account  was  in  another  vessel 
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often  separated  from  the  rest.  He  thus  experienced  a  different 
series  of  incidents  or  observed  the  same  from  a  different  point  of 
view." 

At  this  period  when  Arctic  explorations  are  attracting  so 
much  attention,  the  printing  of  this  early  record  is  peculiarly 
acceptable.  The  introduction  and  notes,  with  which  the  pap^ 
has  Deen  enriched  by  the  pen  of  its  learned  editor,  illustrate 
many  interesting  points  pertaining  to  polar  discoveries.  The 
cuts  which  accompany  this  edition  are  fac-similes  (except  in  their 
size  which  is  half  that  of  the  originals)  from  some  rude  drawings 
which  are  attached  to  the  Manuscript. 

Dr.  Engelmann's  Measubemekt  op  the  Elevation  of  St. 
Louis,  above  the  Gulf  of  Mexico. — In  the  Transactions  of 
the  Academy  of  Science  in  St  Louis,  vol.  i.  No.  4,  1860,  tha« 
is  an  article  bjr  Dr.  Oreo.  Engelmann  on  the  elevation  of  St  Louis 
above  the  Gulf  of  Mexico,  from  which  the  following  statements 
are  derived.   . 

^'  A  knowledge  of  the  exact  altitude  of  St  Louis  is  important 
as  an  element  in  the  physical  geography  of  North  America,  not 
only  for  the  reason  that  this  city  stands,  so  to  say,  in  the  centre 
of  the  great  Mississippi  Yallev  and  not  £Eir  from  the  confluence 
of  the  four  great  rivers,  the  MissLssippi,  the  Missouri,  the  Illi- 
nois and  the  Ohio,  but,  also,  because  most  of  the  hypsometricsl 
measurements  throughout  the  northern  and  western  regions  of 
this  valley  and  into  New  Mexico  and  Utah,  made  by  the  diflfer- 
ent  explorers  during  the  last  twenty  years  and  more,  by  Nicol- 
let, Fremont,  Owen,  Wislizenus,  Emory,  Stansbury,  ana  several 
of  the  Pacific  Railroad  exploring  expeditions,  took  the  altitude 
of  St.  Louis  as  their  starting  point,  and  were  based  to  a  great 
extent  on  the  barometrical  observations  of  those  explorers  com- 
pared with  mine. 

"  Mr.  J.  N.  Nicollet  was  the  first  who  ascertained  the  elevation 
of  St.  Louis  as  well  as  a  great  many  points  on  the  Mississippi 
and  Missouri  rivers,  as  he  was  the  first  to  give  us  a  physicil 
geography  of  the  Mississippi  Valley,  based  on  careful  instru- 
mental observation.  He  laid  down  an  abstract  of  his  labors  in 
his  Report  on  the  Hydrographical  Basin  of  the  Upper  Missis- 
sippi, in  1841,  published  by  order  of  the  U.  S.  Senate,  after  his 
death,  in  1843.  On  pages  93-101  he  gives  a  detailed  account 
of  the  methods  employed  to  obtain  the  desired  results,  and  on 
pp.  122-125  is  contained  a  most  valuable  table  of  geographic^ 
positions,  distances,  and  altitudes." 

In  this  table,  the  altitude  of  St.  Louis  is  stated  to  be  382  feet 
from  which  two  feet  must  be  deducted  to  reduce  it  to  low  water- 
mark. 

Dr.  A-  Wislizenus  next  calculated  the  elevation  of  St  Loui& 
results  are  pub\\s\i^  m  \i\a  "Se^ot^.  oia.  a  Tour  to  Northern 
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Mexico,  printed  by  the  U.  S.  Senate  in  1848.  They  place  the 
altitude  of  the  present  low  water-mark  at  889  feet  6  inches. 

Dr.  Engelmann's  recent  calculations  and  measurements  give 
the  height  of  the  low  water-mark  at  St.  Louis  at  874  feet  4 
inches,  a  few  feet  lower  than  either  of  his  predecessors  had  esti- 
mated it. 

The  following  table  shows  their  comparative  results  for  three 
different  points  measured. 

Height  of  St,  Loui$  abwi  the  Gulf,  in  EnglUihfeet. 

Nicollet.  Wifllixeooi.       Engwlmann. 

Engelmann's  Barometric  Station,  486-5        49«-0        480*9 
City  Directrix,  410-5        420-0        404-9 

Low  water-mark,  '  880-  889-5        874*4 

"  Intimately  connected  with  the  altitude  of  St.  Louis  and  other 
points  along  our  river  is  the  question  of  the  fall  of  the  river  and 
the  velocity  of  its  current.  Nicollet's  tables,  mentioned  above, 
give  us  the  only  data  at  present  available  for  an  approximative 
estimation  of  the  fall  of  the  Mississippi  in  its  different  sections. 
The  following  little  table,  calculated  from  these  data,  explains 
itself : 


Moutb  of  &  Peter's  River  to 

Prairie  du  Cbien, 

Rock  Island 

Moath  of  Desmoines, 

St^  Louis, 

Mouth  of  Ohio,. 

Mouth  of  White  River 

Natdiez, 

New  Orleans 

Mouths  of  Mississippi, 

Or  io  the  great  natural  sections  of  its  course : 

.       Mouth  of  St  Peter's  River  to 

Prairie  du  Ghien, 

Mouth  of  Desmoines, 

New  Orleans, 

Mouths  of  MissisMippi, 

Total  average  fall  of  the  Mississippi  from 

mooth  of  St.  Peter's  River  to  the  Gulf, 


Difianoe*  In 
milei. 

Fall  in  feet 

of  the 
ror  in 
pr  mile 

From 

Tout 

From 

Total 

point  to 

^m  St 

point  tu 

frooi  St 

Fall 
Rii 
feet 

point. 

Peter*!. 

IKMnt 

PeUr'a. 

260 

260 

102 

102 

089 

210 

470 

114 

216 

0-64 

128 

698 

84 

800 

066 

204 

802 

62 

862 

0-80 

174 

976 

68 

420 

0-33 

462 

1488 

122 

642 

0-26 

848 

1786 

116 

668 

0-88 

802 

2088 

76 

784 

0-26 

104 

2192 

10 

744 

009 

260 

260 

102 

102 

0-89 

888 

698 

198 

800 

0-69 

1490 

2088 

484 

784 

0-29 

104 

2192 

10 

744 

0-09 

0-84 

,  "  The  Mississippi  Eiver  has  therefore  an  average  fall  of  about 
4  inches  per  mile ;  between  St.  Peter's  and  the  Bapids,  a  little 
more ;  from  the  lower  end  of  the  Rapids  to  New  Orleans,  a  little 
less ;  in  the  region  of  the  Rapids,  about  7  inches ;  and  from 
New  Orleans  to  the  mouth,  about  1  inch  per  mile.  A  further 
analysis  of  the  tables  shows  the  fall  on  both  rapids  to  be  21 
inches  to  the  mile." 
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Dr.  Engelmann  then  gives  the  following  data,  baaed,  as  be 
says,  on  his  own  "  rather  loose  observations  "  respecting  the  Te- 
locity of  the  Mississippi.  As  he  remarks  on  "the  absence  of 
all  other  information ''  on  this  point  it  seems  proper  for  ns  to  le- 
fer  to  Marr's  Heport  of  Observations  at  Memphis  in  1849,  and 
to  Dr.  Ellet's  work,  to  the  measurements  of  Iliddell,  Foxdiej, 
and  Dickenson  reported  to  the  American  Association,  and  to  an 
.article  by  Lyell  in  this  Journal,  [2],  iii,  pp.  86  and  118. 


Date  of  OlM«rv«UoiL 

Height  .rShmt 

Cwnnt 

Om  aOt 

iUmtc  low  mtac. 

p" 

boor. 

in 

1846. 

Feb.  20, 

6  feet, 

8-00 

miles, 

20  minatet. 

(C 

"    28, 

10    " 

3-50 

17        " 

1844. 

Mar.    6, 

15    " 

4-00 

15 

(( 

Ap.   26, 

20    " 

5-00 

12        " 

1839. 

May  27, 

21     " 

5-09 

Hi      " 

1837. 

July  10, 

27     " 

5-65 

lOf      " 

1844. 

May  19, 

27    " 

5-68 

lOi      " 

ii 

Jun.  22, 

85    " 

6-25 

91      « 

Kiepert's  Neueb  Hand  Atlas,  (Berlin,  Keimer:  N.Y.,  West- 
«rmann,  1860.) — This  admirable  work  which  has  been  for  some 
years  in  progress  is  at  last  complete,  presenting  a  coUectioD  of 
forty  maps  of  different  portions  of  the  world.  They  are  drawn 
with  great  beauty  and  skill  and  the  whole  work  is  at  once  at* 
tractive,  convenient  and  trustworthy, — as  might  indeed  be  ex- 
pected from  the  reputation  which  the  author  enjoys  as  a  carto- 
grapher. Our  limits  do  not  admit  of  an  extended  criticism  on 
the  several  maps,  but  we  append  a  list  for  the  information  of 
those  who  may  wish  to  purchase  a  complete  general  Atlas  fci 
.every  day  use. 


CONTENTS. 


1.  The  world  on  Mercator's  pro- 
jection. 

2.  Eastern  Hemisphere. 

3.  Western  Hemisphere. 

4.  Europe. 
6.  Germany. 

6.  Southwestern  Germany. 

7.  Western  Germany. 

8.  Nortliwestern  Germany. 

9.  Central  Germany. 

10.  Brandenburgf^chlesien,  Posen. 

11.  Pom merania  and  Prussia. 

12.  Austria. 

13.  Galicia,  Hungary,  <fec 

14.  Bohemia,  Manren,  Austria. 

15.  Eastern  Alps. 


16.  Switzerland. 

17.  Italy. 

1 8.  Spain  and  PortugaL 

19.  France. 

20.  Netherlands  and  Belgium. 

21.  British  Isles. 

22.  Denmark  and  South  Sweden. 

23.  Scandinavia. 

24.  Russia. 

25.  Turkey  and  Greece. 

26.  Asia. 

27.  Asia  Minor  and  Syria. 

28.  Western  Asia. 

29.  Hindostaa. 

30.  Eastern  Asia. 

31.  Australia. 


Exploration  of  Western  British  America. 
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82.  Australia  and  New  Zealand. 

83.  Africa. 

84.  The  Nile  Lands. 

85.  Northwestern  Africa. 

86.  North  America. 


87.  Eastern  North  America. 

88.  Western  North  America. 

39.  Central  America  and  West 
Indies, 

40.  South  America. 


Exploration  of  Western  British  America. — In  the  last 
lumber  of  this  Journal  a  condensed  account  was  given  of  the 
expeditions  sent  out  by  the  Canadian  Government  for  the  explo- 
ation  of  the  Bed  river  and  Saskatchewan  districts.  Since  then, 
we  have  received  several  important  Canadian  documents,  re- 
erred  to  in  that  article.  As  tnej  possess  a  permanent  value  we 
subjoin  a  notice  of  their  contents. 

..  Report  from  the  Select  Committee  on  the  Hudson's  Bay  Company, 
together  with  the  proceedings  of  the  Committee,  minutes  of  evidence, 
appendix  and  index.  Ordered  by  the  House  of  Commons  to  be  printed 
Slst  July  and  11th  August,  1857. 

This  public  document  presents  in  the  usual  st^le  of  the  In- 
restigations  of  a  Committee  of  a  House  of  Parliament,  a  vast 
unount  of  matter  relating  to  the  affairs  of  the  Hudson's  Bay 
3ompanj  and  the  regions  under  their  control,* — derived  from  the 
sxamination  of  Hon.  J.  Boss,  Col.  Lefroy,  Dr.  Rae,  Sir  Geo. 
Simpson,  Sir  John  Richardson  and  other  gentlemen.  It  is  ac- 
x>mpanied  by  three  maps ;  1,  of  the  British  and  Bussian  posses- 
dons  in  North  America ;  2,  of  the  aboriginal  tribes  of  British 
&jnerica;  and  8,  of  the  Northwestern  portion  of  Canada,  Hud- 
lon  Bay  and  Indian  Territories. 

L  Papers  relating  to  the  Affairs  of  British  Columbia.  Part  I.  Copies 
of  Dispatches  from  the  Secretary  of  State  for  the  Colonies  to  the  Gov- 
ernor of  British  Colombia,  and  from  the  (rovemor  to  the  Secretary  of 
State  relative  to  the  Government  of  the  Colony ;  also  Copies  of  the 
Act  of  Parliament  to  provide  for  the  Government  of  British  Columbia ; 
Governor's  Commissions  and  Instructions ;  Order  in  Council  to  provide 
for  the  Administration  of  Justice ;  and  Instrument  revoking  so  much 
of  the  Crown  Grant  of  the  20th  May,  1838  to  the  Hudson's  Bay  Com- 
pany for  exclusive  trading  with  the  Indians  as  relates  to  the  Territories 
comprised  within  the  Colony  of  British  Columbia.  Presented  to  both 
Houses  of  Parliament  by  Command  of  Her  Majesty,  18th  February, 
1859.     London,  1859. 

This  blue  book  relating  chiefly  to  Fraser's  river  and  the  gold 
discoveries  has  an  outline  sketch  of  the  western  pOTtion  of 
British  America  showing  the  different  routes  of  communication, 
across  the  country  to  the  mouth  of  the  river. 

8.  Northwest  Territory. — Reports  of  Progress  together  with  a  prelimi- 
nary and  general  Report  on  the  Assiniboine  and  Saskatchewan  explor- 
ing Expedition,  made  under  instructions  from  the  principal  Secretary, 
Canada.  By  Henrt  Youlb  Hind,  M.A.  in  charge  of  the  Expedition. 
Toronto,  1859. 
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4.  Report  on  the  exploration  of  the  Country  between  Lake  Superior  tod 
Red  River  Settlement  and  between  the  latter  place  and  .AjMiniboini 
and  Saskatchewan.  By  S.  J.  Dawson,  Esq.,  C.K  Printed  bj  Order 
of  the  Legislative  Assembly.     Toronto,  1869. 

A  particular  account  of  these  expeditions  was  given  in  the 
last  number  of  this  Journal,  p.  218. 

5.  Geological  Survey  of  Canada.    Report  of  Progress  for  tbe  year  185S. 
Montreal,  1859. 

6.  Map  of  the  Northwest  part  of  Canada,  Indian  Territories  and  Hudson^ 
Bay ;  compiled  and  drawn  by  Thos.  Divine,  Provincial  Land  Survejor 
and  Draftsman,  by  order  of  Hon.  Jos.  Cauchon,  Coramiasioner  of 
Crown  Lands,  Toronto,  March,  1857.     Published  by  S.  Derbeshire  and , 
G.  Desbarats. 

This  is  a  map  in  outline,  geologically  colored,  of  the  region 
above  mentioned,  extending  as  far  north  as  75®  north  latitude 
and  as  far  south  as  45°  north  latitude.  Being  made' previous  to 
the  recent  exploring  expeditions  it  is  now  behind  oar  present 
knowledge.  The  authorities  on  which  it  is  based  are  J.  Arrow- 
smith,  A.  Mackenzie,  D.  Thompson,  the  Admiralty  and  Coast 
Survey  Charts,  Pacific  Rail  Boad  Survey  Reports.  Sir  Gea 
Simpson,  Governor  of  the  Hudson's  Bay  Company,  Sir  Wm. 
Logan  and  others  are  also  qmoted.  The  isothermal  lines  are 
given  according  to  Dove  and  Blodget. 

7.  Government  Map  of  Canada  from  Red  River  to  the  Gulf  of  SL  Law- 
rence, compiled  by  Thomas  Dsvine,  Head  of  Surveys,  Upper  Canada 
Branch,  Crown  Land  Department     November,  1859. 

This  map  in  three  sheets,  is  limited  to  Upper  and  Lower 
Canada,  the  counties  of  which  are  distinctly  indicated  by  color, 
and  the  more  detailed  topography  is  also  clearly  given.  It  is 
clearly  drawn,  and  presents  in  its  margin  a  variety  of  useful 
information  respecting  the  resources  of  Canada. 

Dr.  Earth  in  Asia  Minor. — Dr.  Henry  Earth,  the  celebrated 
traveller  in  Africa,  has  published  in  a  Supplement  to  Peter- 
mann's  Mittheilungen  an  account  of  a  journey  which  he  made 
in  1857-1858  from  Trapezund,  through  the  interior  of  Asia 
Minor,  by  \vay  of  Tokat,  Amassia,  Yiisgad,  Cesarea  and  Angora 
to  Constantinople.  His  attention  was  directed  to  the  physical 
structure  of  the  country  and  also  to  the  remains  of  ancient  art. 
The  archaeological  inquiries  which  he  made  will  hereafter  be 
made  public,  in  detail, — though  many  of  the  more  important 
facts  are  brought  out  in  Petermann  with  illustrative  wood  cuts. 
A  sketch  of  his  journey  is  given  on  an  accompanying  chart 
with  plans  of  T6kat,  Amassia,  K^a-hissar  and  Kyr-scheur. 

p.  c.  G. 
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Abt.  XXXVII. — Further  Bemarks  on  Numerical  Helations  between 

Equivalents ;  by  M.  Carey  Lea. 

In  papers  oa  this  subject  published  in  the  January  and  May 
numbers  of  this  Journal  for  the  present  year,  I  endeavored  to 
show  that  a  large  number  of  so-called  elements  could  be  arrang- 
ed in  seriated  groups,  the  members  in  each  series  differing  from 
each  other  by  a  common  quantity,  in  most  cases  the  number  44 
or  one  approximating  to  it.  I  endeavored  to  show  that  not  only 
were  these  groups  natural  eroups,  but  that  the  chemical  proper- 
ties of  the  members  of  eacn  group  corresponded  in  many  cases 
with  their  position  in  it.  These  observations  seemed  to  favor 
the  view  at  present  gradually  gaining  ground,  that  those  bodies 
which  we  have  as  yet  failed  to  decompose,  we  have  not  proved 
to  be  elementary. 

An  interesting  and  elaborate  paper  by  Gustav  Tschermak, 
published  in  the  Proceedings  of  the  Academy  of  Science  of 
Vienna,  and  extracted  in  an  abridged  form  in  Knop's  Central- 
blatt,  (July  4,  I860,)  on  the  subject  of  the  law  of  volumes  of 
liquid  chemical  compounds  afforas  a  support  to  the  views  above 
expressed,  from  a  new  source.  The  author  therein  shows  that 
many  of  the  substances  usually  classed  as  elements  comport 
themselves  in  the  physical  properties  exhibited  by  their  combi- 
nations as  compound  bodies,  and  that  it  is  possible  from  these 
physical  properties  to  determine  (hypothetically)  the  number  of 
"  physical"  or  absolute  atoms  which  ne  supposes  to  be  contained 
in  a  chemical  atom  of  such  body  or  pseudo-element.  He  en- 
deavors to  show  that  it  is  possible  to  calculate  the  specific  gravity 
of  a  liquid  from  its  atomic  weight  and  the  number  of  simple 
(chemical)  atoms  in  its  compound  molecule,  as  data,  but  that 
the  results  lead  to  the  immediate  inference  that  each  chemical 
atom  contains  with  feW"  exceptions  several  physical  atoms. 

For  particulars  of  his  theory  I  must  refer  to  the  original 
paper,  but  some  of  his  results  are  as  follows : 

Pbytieal-  atoms  to 
each  chemical  atom.* 

O  (0=16) 2 

S    (S=32) 4 

F   2 

CI     4 

N   2 

P   4 

As    5 

Sb    6 

*  These  numbers  are  taken  from  the  table  of  mean  numbers,  p.  608  of  Central- 

blatt  and  are  those  subsequently  used  by  the  author  for  determining  the  **  physical 

m 
atomic  weights^s— . 
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If  now  we  arrange  the  first  ^ix  of  these  substances  in  parallel 
series  we  shall  find 

Atomic  weight.  PhTsical  i 

Sulphur,  32  4 

Oxygen,  16  2 


difference, 


Chlorine, 
Fluorine, 


Phosphofus, 
Nitrogen, 


16 

85*5 
19 


difference,        2 


4 
2 


difference,  16*5 

81 
14 

difference,  17 


difference, 


4 

2 


difference,        2 


Thus  a  common  difference  in  each  case  amounting  to  16-17 
corresponds  with  a  difference  of  two  of  the  physical  atoms  into 
which  Tschermak  divides  the  chemical  atoms. 

If -now  we  put  0=2o,  Cl=2cl,  P=2p,  the  approximate  diffe^ 
ence  between  S  and  O,  CI  and  F,  &c.,  (16-17)=2a',  the  dif- 
ference (48)  between  S  and  Se=  A"  and  the  difference  (44r-45) 
between  the  terms  of  the  nitrogen  series  =  A,  we  can  express  the 
whole  of  three  important  series  in  terms  of  these  six  quantitiefl; 
so  that  at  one  and  the  same  time  both  the  numerical  value  of 
the  atomic  weights  and  the  number  of  Tschermak's  physical 
atoms  shall  be  correctly  expressed. 

A.  Oxygen  group. 

Oxygen, 

Sulphur,    -        -        - 

Selenium, 

Tellurium, 

B.  Chlorine  group. 

Fluorine, 

Chlorine,    -        -        - 

Bromine, 

Iodine, 

C.  Nitrogen  group. 

Nitrogen,  -        -        - 
Phosphorus,    - 
Areenic, 
Antimony,     - 

In  which  table  the  number  of  radicals  by  which  the  chemical 
atom  of  each  body  is  expressed,  corresponds  with  the  number 
of  Tschermak's  physical  atoms,  while  their  numerical  value  is 
equal  to  the  atomic  weight  of  the  body. 

Thus  tellurium  o^  A'a  A",  would  have  two  each  of  three  radi- 
cals, in  all  six,  agreeing  with  the  number  of  physical  atoms  as- 


Symbolf. 

At. 

w.ifbti. 

Physical  ■tflOA 

OjA'aA" 
o,A',A", 

- 

16 

32 

80 

128 

- 

2 
.    4 

5 

fl^      - 
fl,A',    - 

fl,A',A 
fl,A',A, 

- 

19 
35-5 
80 
127 

• 

-  2 

4 

-  5 
6 

"a 

DaA'gA 
n^A'.A, 

- 

14 

31 

75 

120-3 
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-  2 
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to  it,  while  their  value  2x8+2x8+2x48=128,  at.  wt. 
arium. 

se  observations  of  Tschermak,  taken  in  connection  with 
imerical  relations  which  exist  between  atomic  weights, 
se  to  very  interesting  results,  and  if  the  conclusions  which 
ives  at  from  his  experiments  should  be  confirmed,  they 
i  fail  to  exercise  a  very  important  influence  on  the  progress 
mical  science. 

lelphia,  August  28th,  1860. 

?CXXVllL — On  the  Production  of  Ethylamine  by  Reactions 
of  the  Oxy-Ethers ;  by  M.  Cabey  Lea. 

4  before  the  Am.  Amoc.  for  the  Adv.  of  ScL  at  Newport,  August,  I860.] 

ILE  engaged  in  making  a  series  of  experiments  on  this 
t  I  met  with  the  paper  bf  Juncadella*  and  the  obser- 
s  of  De  Clermontf  on  the  same  subject.  Finding  that 
bject  had  less  novelty  than  I  supposed  I  merely  oflFer  here 
two  of  the  results  which  I  have  obtained, 
•ate  of  ethyl  C^H^O,  NO,  heated  in  sealed  tubes  with 

iof  mercurammoniumTT^  >  NCI  for  many  hours  in  the 

bath  did  not  appear  to  react  upon  it.  Kept  for  some  time 
oiling  saturated  solution  of  chlorid  of  calcium  the  tubes 
gh  extremely  thick  green  glass-combustion-tube  of  small 
3  was  used,  exploded  with  great  violence,  shattering  the 
in  which  they  were  contained,  although  they  had  been 
•ed  in  strong  cloth, 
rate  of  ethyl  heated  in  a  sealed  tube  with  chlorid  of  zinc- 

y  3  i  N  CI  in  the  water  bath,  does  not  appear  to  act 

it. 

rate  of  ethyl  heated  in  the  water  bath  in  a  sealed  tube 
arbamate  of  ammonia  NH^O,  NH3Cj,03  dissolves  the  salt, 
oling  radiated  crystals  form.  The  contents  of  the  tube 
rated  to  dryness  with  excess  of  chlorhydric  acid,  and  then 
sted  with  ether  to  which  a  few  drops  of  strong  alcohol 
been  added,  yielded  a  solution  which  gave  a  chamois 
d  precipitate  with  bichlorid  of  platinum,  consisting  of 
^platinate  of  ethylamine. 

]o  gm.  substance  gave  '0465  metallic  platinum  correspond- 
39*25  per  cent ;  theory  requires  39*29 

5  product  was  but  small.      Probably  portions  remained 

solved  by  the  ether.  No  doubt  portions  of  di-  and  tri- 
imine  are  also  formed  in  the  above  reaction,  in  the  same 
3r  as  in  those  of  the  halogen  ethers  with  ammonia. 

delphia,  July  11,  1860. 

p  de  Chimle  pure,  Tome  1,  273.  \  Ibld.^^l^i. 
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Art.  XXXIX- — On  the  Optical  Properties  of  the  Picraie  of  Man- 
ganese ;  by  M.  Cabey  Lea,  Pbiladelphi& 

[Read  before  the  Am.  Assoc,  for  the  Adv.  of  ScL  at  Newport,  Angost,  186Ql] 

Brewster  and  Haidinger  have  described  a  remarkable 
property  possessed  by  certain  crystalline  sorfisu^es,  of  reflectiiig, 
besides  the  ray  normally  polarized  in  the  plane  of  incidence  and 
reflection,  another  ray,  polarized  perpendicularly  to  that  phne, 
and  differing  from  the  former  in  oeing  colored,  a  property  ren- 
dered more  conspicuous  by  the  fact  that  the  colojr  of  the  ray  so 
polarized  abnormally  is  either  complementary  to,  or  at  least  quite 
distinct  from  the  color  of  the  crystal  itself. 

I  find  that  this  property  is  possessed  to  a  remarkable  degree 
by  the  picrate  of  manganese.  This  salt  crystallizes  in  large  and 
beautiful  transparent  right  rhombic  prisms,  sometimes  ambe^ 
yellow,  sometimes  aurora-red,  exhibiting  generally  the  combina- 
tion of  principal  prism,  and  macrodiagonal,  bracnydiagonal  and 
principal  end  planes.  In  describing  this  substance  in  a  paper 
on  picric  acid  and  the  picrates,*  I  mentioned  that  in  a  great 
number  of  specimens  examined,  no  planes  except  those  parallel 
with  or  perpendicular  to  the  principal  axis  had  been  met  with. 
Since  then  I  have  obtained  in  several  crystallizations  specimens 
exhibiting  a  braehydiagonal  domn^  but  this  appears  to  oe  rather 
unusual. 

The  optical  properties  of  this  salt  are  very  interesting.  It 
exhibits  a  beautiful  dichroism.  If  the  crystal  be  viewed  by 
light  transmitted  in  the  direction  of  its  principal  axis,  it  appears 
of  a  pale  straw  color,  in  any  other  direction,  rich  aurora-red  in 
some  specimens,  in  others  salmon  color.  A  doubly  refracting 
achromatised  prism  gives  images  of  these  two  colors,  except  the 
light  be  transmitted  along  the  principal  axis  of  the  crystal  of 
picrate,  in  which  case  both  are  pale  straw  color. 

But  it  also  possesses  in  a  high  degree  the  property  of  reflecting 
two  oppositely  polarized  beams,  and  the  great  size  of  the  crystals 
in  which  it  may  readily  be  obtained,  renders  it  peculiarly  fitted 
for  optical  examination.  If  one  of  these  crystals  be  viewed  by 
reflected  light  while  it  is  held  with  its  principal  axis  lying  in  the 
plane  of  incidence  and  reflection,  the  reflected  light  is  found  to 
DC  not  pure  white,  but  to  have  a  purple  shade.  Examined 
with  a  rhombohedron  or  an  achromatised  prism  of  Iceland  spar, 
having  its  principal  axis  in  the  plane  of  incidence  and  reflection, 
the  ordinary  image  is  white  as  usual,  while  the  extraordinary  is 
of  a  fine  purple  color,  the  phemenon  having  the  greatest  dis- 
tinctness when  the  light  is  incident  at  the  angle  of  maximum 
polarization. 

»  This  Journal,  Nw^  1868. 
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The  experiment  may  be  varied  and  the  purple  light  beautifully 
een  without  the  use  of  a  doubly  refracting  prism  by  allowing 
nly  light  polarized  perpendicularly  to  the  plane  of  incidence  to 
ill  on  the  crystal ;  in  this  case  the  surface  of  the  crystal  appears 
ich  deep  purple,  no  white  light  reaching  the  eye. 

This  property  is  not  possessed  by  all  the  planes  of  the  crystal, 
»ut  is  hmited  to  the  principal  prism  and  brachy-  and  macrodi- 
gonal  end  planes,  in  other  words  to  the  planes  parallel  with  the 
rincipal  axis  of  the  crystal.  The  brachydiagonal  doma  and 
P  planes  do  not  possess  it.  Nor  is  it  exhibited  by  the  first 
lentioned  planes^  when  the  crystal  is  turned  with  its  prismatic 
xis  at  right  angles  to  the  plane  of  incidence. 

All  specimens  of  picrate  of  manganese  do  not  possess  this 
roperty  to  an  equal  extent.  The  crystals  vary  considerably  in 
olor,  and  those  which  are  full  red  exhibit  it  more  strongly 
ban  the  amber  colored.  Picric  acid  boiled  with  aqueous  solu- 
ion  of  cyanhydroferric  acid  and  saturated  with  carbonate  of 
oanganese  gives  crystals  of  a  rich  deep  color,  which  exhibit 
he  purple  polarized  beam  particularly  well. 

These  properties  are  not  possessed  by  the  manganese  salt  alone, 
)XkX  also  Dy  the  picrates  of  potash  and  ammonia,  (especially  when 
rystallized  by  very  slow  spontaneous  evaporation  in  prisms  of 
ufficient  size)  and  the  picrates  of  cadmium  and  peroxyd  of  iron 
-with  this  difference  however,  that  while  the  prismatic  axis  of 
he  crystal  in  the  case  of  the  cadmium  and  manganese  salts  must 
«  in  the  plane  of  incidence,  in  the  alcaline  salts  it  must  be  per- 
pendicular to  that  plane.  As  they  all  crystallize  in  the  right 
hombic  system,  it  is  probable  that  either  the  alcaline  salts  on 
be  one  hand,  or  the  manganese  and  cadmium  or  the  other,  are 
»rismatically  elongated  in  the  direction  of  a  secondary  axis. 

It  is  convenient  that  distinct  phenomena  should  have  distinct 
Ames,  and  none  appears  to  have  been  assigned  to  this.  Brews- 
BT  speaks  of  it  as  a  "property  of  light,"  and  Haidinger  uses 
he  word  "  Schiller  "  for  it.  The  terms  dichroism,  trichroisra  and 
>leiochroism  are  limited  to  properties  of  transmitted  light.  I 
herefore  suggest  for  that  here  in  question  the  name  catachroism^ 
laing  the  preposition  nara  in  the  same  sense  as  in  the  word 
uTwnf^Xfii^  to  reflect,  (as  a  polished  surface,)  applying  it  to  ex- 
press the  property  of  reflecting  two  beams,  one  normally  polar- 
ised in  the  plane  of  incidence  and  the  other  polarized  in  a  plane 
^rpendicular  to  it. 

The  chromatic  properties  exhibited  by  the  picrates  of  ammo- 
lia  and  potash  are  very  remarkable  in  their  variety.  Their 
Tystals  possess : — 

1st.  The  well  known  play  of  red  and  green  light.  If  a  little 
''ery  dilute  solution  of  pure  picrate  of  potash  be  spontaneously 
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evaporated  in  a  hemispherical  porcelain  basin,  so  as  to  fonn  & 
net  work  of  extremely  slender  needles,  and  these  be  viewed  by 
gas  light,  the  play  of  colors  is  singularly  brilliant 

2d.  Dichroism.  When  by  spontaneous  evaporation  of  large 
quantities  of  solution  of  potash,  or  better,  of  ammonia  salt,  trans- 
parent prisms  of  j\  to  y^  inch  diameter  are  obtained,  these, 
viewed  with  a  doubly  refracting  prism  bv  transmitted  light  give 
two  images,  one  pale  straw  color,  and  tne  other  deep  brownish 
red. 

8d.  The  above  described  property  of  catachroism,  or  reflection 
in  the  plane  of  incidence  of  oppositely  polarized  beams. 

Philadelphia,  August,  1860. 


Art.  XL. — On  our  inability  from  tlie  Retinal  impression  ahne 
to  determine  which  Retina  is  impressed ;  by  Prof.  William  B. 

KOGERS. 
[Read  before  the  Am.  Assoc  for  the  Advaooement  of  ScL,  at  Newport,  Aug.  I860.] 

Although  on  first  view  it  might  be  supposed  that  an  impres- 
sion made  in  either  eye  must  necessarily  be  accompanied  oy  a 
mental  reference  to  the  particular  organ  impressed,  it  will  be  seen 
from  the  following  simple  experiments  that  the  impression  of  it- 
self is  not  essentially  suggestive  of  the  special  retinal  surfiEice  on 
which  it  is  received. 

Exp.  1.  Let  a  short  tube  of  black  pasteboard  \  inch  in  diame- 
ter be  fixed  in  a  hole  in  the  centre  oi  a  large  sheet  of  the  same 
material.  Hold  the  sheet  a  few  inches  before  the  face  of  a  sec- 
ond person  and  between  him  and  a  bright  window,  moving  it 
to  and  fro  until  the  bright  circular  aperture  of  the  tube  is  brought 
directly  in  front  of  one  of  the  eyes,  suppose  the  left  eye ;  and 
let  him  fix  his  attention  upon  the  sky  or  cloud  to  which  the  tube 
is  directed.  He  will  feel  as  if  the  impression  or  image  of  the 
hole  belongs  equally  to  both  eyes  and  will  be  unable  to  determine 
which  of  them  really  receives  the  light. 

On  moving  the  aperture  towards  the  right,  or  nearer  the  nose, 
but  not  so  far  as  to  be  out  of  the  view  of  the  left  eye,  or  to  be 
visible  by  the  right,  the  observer  will  imagine  that  it  is  now  in 
front  of  the  right  eye  and  chiefly  seen  by  it.  Shifting  it  still 
further  in  the  same  direction,  until  it  is  brought  within  view  of 
the  riglit  eye  but  not  fairly  in  front  of  it,  it  will  appear  as  if 
placed  before  the  left  eye,  and  by  an  additional  motion  bringing 
It  fairly  in  front  of  the  right  eye  it  will  seem  to  be  equally  be- 
fore both  eyes  or  to  be  in  the  medial  line  between  them. 

Like  effects  may  be  observed  by  using  a  half  sheet  of  rather 
stiff  foolscap  with  a  large  pin  hole  in  the  centre.  Bending  this 
over  the  face  and  moving  it  until  the  hole  is  in  front  of  one  of 
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he  eyes,  the  same  uncertainty  and  contradiction  will  be  pro- 
luced  as  in  the  preceding  experiment 

Exp.  2.  Similar  resmts  may  be  obtained  by  rolling  half  a 
sheet  of  letter  paper  into  a  tube  of  about  one  inch  in  diameter, 
md  holding  it  before  and  a  little  in  advance  of  one  eye  while 
30th  are  directed  to  a  white  widl  some  feet  distant  Keeping 
ihe  view  fioced  upon  the  wall  there  will  be  seen  upon  its  surface 
\  circular  image  of  the  remote  aperture  of  the  tube.  This  as 
pre  look  intently  at  it  will  appear  as  if  seen  equally  by  both 
3yes,  occupying  a  midway  position  between  them.  If  now  the 
3yes  be  converged  to  some  point  nearer  than  the  end  of  the  tube 
tne  circular  image  will  appear  against  the  side  of  the  tube  giving 
the  impression  mat  it  is  seen  by  the  eye  which  is  remote  from 
the  tuoe  and  is  at  the  same  time  directed  toward  the  outside. 
For  the  complete  success  of  this  experiment  the  wall  should 
be  only  moderately  bright,  and  but  little  light  should  fall  on  the 
eccterior  of  the  tube  next  the  uncovered  eye. 

Exp.  8.  Let  two  tubes  of  stiff  paper  each  one  inch  in  diam- 
eter and  six  inches  long  be  held  close  to  the  two  eves  in  a  con- 
verging direction  so  that  the  outer  end^  may  toucn  each  other. 
Then  £recting  the  view  through  them  to  a  white  wall  at  a  short 
distance,  the  observer  will  see  the  two  tubes  as  one,  with  a 
single  circular  opening  clearly  marked  out  on  the  wall.  If  now 
a  small  object  as  the  end  of  the  little  finder  be  brought  near  and 
in  firont  of  one  of  the  tubes,  it  will  taJke  its  place  within  this 
circle  and  will  seem  to  be  equally  an  object  of  vision  to  both 
eyes,  so  that  the  observer  will  be  wholly  unable  to  decide  before 
which  eye  it  is  actually  placed. 

Let  the  observer  next  direct  his  view  to  a  very  remote  object, 
as  the  sky,  seen  through  the  window,  still  retaining  the  previous 
adjustment  of  the  tubes.  He  will  now  see  two  circles,  continu- 
ing separate  as  long  as  he  keeps  his  eyes  fixed  on  the  distant 
surface ;  and  if  the  finger  be  held  up  as  before  in  front  of  one 
of  the  tubes  it  will  appear  within  the  circle  which  is  in  front  of 
Oie  other  eye ;  thus  causing  the  impression  on  the  right  eye  to  be 
apparently  transposed  to  the  left,  and  vice  versa. 

Exp.  4.  Fasten  a  small  disc  of  white  paper  on  a  slip  of  black 
pasteboard  of  the  size  suitable  for  a  stereoscope,  and  place  this 
m  the  instrument  so  that  the  white  spot  shall  be  centrally  in 
front  of  one  of  the  glasses. 

To  a  person  not  aware  of  the  position  of  the  spot  it  will  appear 
in  the  stereoscope  as  if  equally  in  view  to  both  eyes  and  he  will  be 
entirely  unable  to  decide  on  which  retina  its  picture  is  impressed. 
Indeed  properly  considered  the  spot  does  not  appear  directly  in 
ironl  of  eitner  eye  but  is  seen  at  the  intersection  of  the  optic 
axes,  in  the  medial  or  binocular  direction  between  the  two. 
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Let  the  spot  be  now  moved  toward  the  right  side  but  still 
within  the  range  of  the  left  eye  and  it  will  seem  to  be  bdbre 
the  right  eye  rather  than  the  left.  Shift  it  into  the  right  com- 
partment but  not  far  from  the  dividing  line  and  it  will  appear  as 
if  seen  chiefly  by  the  left  eye,  and  finally  bring  it  to  the  middle 
of  the  right  compartment  and  it  will  seem  as  at  first  to  belong 
equally  to  both  eyes.* 

Referring  to  the  results  observed  in  the  above  experiments 
when  the  object  is  directly  in  front  of  either  eje  it  may  be  con- 
cluded that  the  mere  retinal  impression,  on  either  eye  is  unac- 
companied by  any  consciousness  of  the  special  8ur£EU^  impressed, 
and  that  the  formation  of  the  visual  perception  appertains  to 
that  part  of  the  optical  apparatus  near  or  within  the  brain, 
tohich  belongs  in  common  to  ooth  eyes. 

These  ob^rvations  show  moreover  that  the  perceived  direction 
is  just  as  trull/  normal  to  the  central  part  of  the  retina  wkiA 
has  received  no  light  as  to  that  of  the  retina  on  which  the  wkik 
spot  has  been  painted.  Indeed  as  before  indicated,  it  is  normal 
to  neither,  but  is  felt  to  be  in  the  middle  line  between  the  two, 
that  is,  in  the  binocular  direction.  It  need  scarcely  be  added 
that  this  conclusion  is  at  variance  with  the  law  of  visible  direc- 
tion maintained  by  Brewster,  which  requires  that  the  apparent 
direction  of  an  object  shall  in  all  cases  be  normal  to  the  part  of 
the  retina  impressed. 

The  reference  of  the  object  in  certain  cases  above  noticed, 
(parts  of  1,  2  and  4)  to  07ie  eye  chiefly^  and  that  the  eye  from 
which  it  is  actually  hidden^  is  accounted  for  by  the  direction  in 
which  the  other  eye  receives  the  light.  As  this  direction,  in  the 
case  of  the  left  eye  for  instance,  would  be  decidedly  toward  the 
field  of  view  of  the  right  eye,  it  would  at  once  suggest  the 
place  of  the  object  as  somewhere  before  that  eye,  and  so  when 
the  object  is  actually  before  the  right  eye,  but  in  a  position 
towards  the  left,  it  would  excite  the  idea  of  an  object  somewhere 
before  the  left  ej'c.  As  the  retinal  picture  alone  gives  no  indi- 
cation of  the  particular  eye  in  which  it  is  formed,  but  only 
excites  a  visual  consciousness  common  to  both,  the  object  in 
these  cases  will  seem  to  be  visible  by  both  eyes  but  chiefly  by 
that  before  which  the  suggestion  just  mentioned  would  naturall'v 
place  it. 

A  like  explanation  applies  to  the  trans]:>osition  observed  in 
Exp.  3,  when  the  view  is  directed  to  a  distance  through  the  con- 
verging tubes.  Here  the  false  visual  reference  of  the  finger  de- 
pends on  the  fact  that  the  circle  in  front  of  either  eye  is  sugges- 

*  The  effect  here  described  is  one  of  a  series  of  phenotnena  which  Dr.  0.  V. 
Holmes  attributes  to  an  actual  transfer  of  impressions  from  one  eye  to  the  other, 
and  which  he  proposes  to  explain  by  the  hypothesis  of  reflex  yision.  Proc.  Am. 
Acad.  Arts  ana  Sciences,  Feb.  1860. 
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.▼e,  merely  by  its  position,  of  a  special  vision  by  that  eye,  while 
rom  the  conditions  of  the  experiment  these  circles  are  in  fact 
sversed  in  their  places  as  compared  with  the  tubes  and  eyes  to 
rhich  they  appertain. 

We  have  seen  in  the  above  experiments  that  when  an  object 
I  presented  to  one  eye  without  any  accompanying  circumstances 
eading  us  to  refer  the  visual  act  specially  to  this  or  to  the  other 
ye  we  have  a  consciousness  of  seeing  it  equally  with  both  eyes. 
nhe  same  result  occurs  when  separate  ejects  are  presented  to  the  two 
yes,  provided  as  before,  extraneous  sources  of  suggestion  are 
(xduded. 

Exp.  6.  Thus  if  we  place  on  the  black  slide  of  the  stereoscope 
wo  spots,  differing  either  in  shape  or  color,  one  before  each  eye, 
re  perceive  them  both  in  the  middle  or  binocular  direction,  each 
teemingly  visible  in  an  equal  degree  to  both  eyes,  the  one  being 
ieen  through  or  upon  the  other  according  to  the  fitful  attention 
>r  suggestion  of  the  moment  A  pleasing  modification  of  this 
experiment  is  made  by  using  two  unequal  white  spots  on  the 
3lack  slide  and  interposing  a  green  or  other  colored  glass  be- 
;ween  one  of  them  and  the  lens.  The  spot  which  appears 
x>lored  will  give  as  strongly  the  impression  of  being  seen  by 
[)Oth  eyes  as  the  white  one,  in  spite  of  our  knowledge  of  the 
;)Ositioa  of  the  colored  glass. 

Even  in  cases  where  the  two  objects  are  wholly  unlike,  and  at 
very  different  distances  flrom  the  eyes  by  which  they  are  sever- 
illy  regarded,  this  feeling  of  a  common  or  united  visual  act  in 
regard  to  each  of  them  is  often  easily  recognized.  Of  this  we 
tiave  a  ready  illustration  in  the  &miliar  experiment  on  ocular 
parallax  in  which  a  distant  object,  hidden  n*om  one  eye  by  an 
interposed  finger  or  pencil,  is  seen  through  or  behind  the  pencil 
when  both  eyes  are  directed  towards  the  distant  object. 

Exp.  6.  To  observe  this  effect  satisfiwtorily  it  is  well  to  make 
the  experiment  in  an  apartment  in  which  a  single  small  lamp  is 
placed  at  some  distance  from  the  spot  on  which  we  stand, 
booking  intently  at  the  lamp,  we  bring  the  pencil  before  the 
Bce  in  such  position  as  to  give  us  an  image  on  each  side  of  the 
lamp,  and  then  move  the  pencil  toward  the  right  until  its  left 
band  image  seems  to  coincide  in  direction  and  position  with  the 
lamp,  which  appears  to  shine  through  or  to  partially  replace  it. 
Ab  we  continue  to  look  thus  at  the  lamp,  we  have  a  clear 
impression  that  both  lamp  and  pencil  are  equally  visible  to  both 
eyes,  and  without  some  consideration  of  the  previous  adjustment 
and  motions  we  are  unable  to  determine  which  is  actually  visible 
to  the  right  and  which  to  the  left  eye. 

The  same  experiment  furnishes  also  an  incidental  illustration 
of  the  principle  of  transposed  visual  reference  before  alluded  to. 
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If,  while  tlie  above  adjustment  is  maintained,  we  contemplate 
the  other  image  of  the  pencil  situated  some  distance  to  the  ri^ht 
of  the  lamp,  and  endeavor  to  decide,  from  the  mere  visual  im- 
pression, to  which  eye  it  appertains,  we  almost  unfailingly  refer 
it  to  the  right  eye  as  that  wnich  most  nearly  fronts  it^  althougli 
obviously  it  belongs  to  the  other,  as  will  be  found  at  once  on 
closing  either  eye. 

Where  the  eyes  are  externally  very  sensitive,  any  strong  illn- 
mination  of  one  as  compared  with  the  other  will  interfere  with 
the  effect  above  described  by  referring  the  impression  specially 
to  the  eye  thus  unduly  excited.  In  such  cases  the  obsenration 
is  best  made  in  a  moderately  lighted  room  by  interposing  the 
pencil  between  the  eye  and  a  vertical  stripe  on  the  wall. 

Exp.  7.  Recurring  to  Exp.  2,  in  which  with  a  tube  in  fixmt 
of  one  eye  we  perceive  a  bright  circle  on  the  wall  in  the  medial 
direction,  we  ma^  obtain  a  pleasing  illustration  of  the  point  now 
under  consideration  by  bringing  a  dark  card  or  booK  or  eyen 
the  hand  between  the  uncovered  eye  and  the  walL  The  spot 
instead  of  being  intercepted  will  appear  as  a  perforation  in  the 
opaque  screen. 

Here  as  in  the  case  of  the  pencil  and  lamp,  the  bright  circle 
and  the  screen  are  both  optically  referred  to  the  intersection  of 
tiie  two  lines  of  view.  But  the  luminous  circle  almost  or  entirelv 
obliterates  the  corresponding  part  of  the  screen.  As  the  fiul 
view  of  the  screen  and  its  connections  continually  remind  us 
that  it  is  in  front  of  the  uncovered  eye,  we  are  led  to  refer  the 
luminous  circle  seen  as  coincident  with  a  part  of  it,  to  the  same 
eye,  and  thus  to  believe  that  we  are  looking  through  the  screen  with 
that  eye.  It  is  however  not  difl&cult,  by  intently  regarding  the 
luminous  circle,  so  to  counteract  the  force  of  this  extraneous 
suggestion  as  to  feel  even  in  this  case  as  if  the  circle  were 
equally  in  view  to  both  eyes. 

These  considerations  explain  very  simply  the  experiment  of 
the  pseudo-diascope  descrioed  by  Mr.  Ward  of  Manchester, 
whicn  like  several  of  those  above  mentioned  is  but  an  instance 
of  the  old  observation  of  Da  Vinci,  that  when  we  see  behind  a 
small  opaque  object  presented  near  the  eyes  "it  becomes  as  it 
were  transparent."  in  making  this  experiment  with  a  tube  of 
paper  supported  between  the  thumb  and  forefinger  of  the  left 
nand  ana  neld  before  the  right  eye  so  that  the  back  of  the  hand 
may  be  some  inches  in  advance  of  the  left  eye,  it  will  be  noticed 
that  the  effect  varies  with  the  amount  of  convergence  of  the 
eyes  and  that  the  bright  perforation  in  the  hand  may  or  may  not 
be  referred  to  the  left  eye  according  to  the  force  of  tne  accessory 
suggestions  or  the  intentness  with  which  we  fix  our  gaze  upon 
the  distant  spot  to  which  the  axes  are  converged. 
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In  coDclnding,  it  may  be  remarked  that  the  experiments  which 
live  been  described  are  for  the  most  part  too  obvious  and  fa- 
liliar  to  have  merited  such  a  special  notice  but  for  the  peculiar 
tid  in  some  respects  new  interpretation  which  they  have  oflfered 
f  many  visual  phenomena.  Considered  in  this  relation  we  are 
think  entitled  to  conclude  from  them : — 

First  that  the  retinal  impression  of  an  object  presented  directly 
>  either  eve  is  accompanied  by  the  feeling  or  a  united  visual 
Bt,  and  oi  itself  gives  no  indication  of  the  particular  eye  im- 
rossed;  and: — 

Second,  that  the  reference  of  the  impression  to  one  eye  rather 
lan  the  other  is  the  result  of  collateral  suggestion,  which  may 
ither  locate  the  ima^e  in  the  eye  that  actually  receives  it,  or 
lay  transpose  it  seemingly  to  the  other,  according  to  the  partic- 
laa  oonditions  of  the  observation. 


Abt.  XLI. — Correspondence  of  J,  Nicklis,  of  Nancy,  France. 

Phytical  Chemistry, — Polarwd  Light  employed  as  a  Reagent. — Biot, 
rho  entered  his  86th  year  on  the  2l8t  of  April  last,  and  who  contiDues 
»  labor  with  the  ardor  of  youth,  has  just  published  a  resume  of  his  com- 
lote  works  on  circular  polarization,  applied  to  the  study  of  chemical  spe- 
iet.  These  researches,  which  he  has  greatly  promoted,  have  often  occu- 
ied  us  and  daily  gained  more  importance.  Biot  has  given  us  the  fol- 
)wing  account  of  the  manner  in  which  he  was  led  to  the  discovery 
f  the  fundamental  fact  which  has  given  point  to  all  his  labors  in  this 
eld.     He  says : — 

**  Accident,  that  great  promoter  of  physical  novelties,  gave  me  in  1815 
lie  first  hint  in  some  experiments  made  for  an  entirely  different  object. 

Wishing  to  study  the  changes  of  a  polarized  ray,  when  it  passes  very 
bliqueiy  through  thin  plates  of  sulphate  of  lime,  I  had  enclosed  such  a 
late  in  a  large  metallic  tube,  about  8  centimetres  long  terminated  by  par- 
llel  faces  of  glass,  and  filled  with  colorless  essence  of  turpentine.  This 
ras  attached  to  a  metallic  rod  projecting  out  transversely,  which  turned 
n  its  axis  around  the  centre  of  a  graduated  circle,  allowing  me  to  change 
t  pleasure  the  inclination  of  the  interior  incidence  of  the  polarized 
sy.  Having  thus  brought  the  plane  of  the  plate  in  the  direction  of 
tie  ray  itself  so  as  to  fix  the  point  of  departure  of  their  inclinations, 
be  principal  section  of  the  analyzing  prism  being  previously  placed  in 
he  plane  of  the  primitive  polarization  so  as  not  to  disturb  it,  I  per- 
•ived  in  that  part  of  the  field  of  view  occupied  by  the  essence  an  indis- 
inct,  extraordinary  image,  of  a  blue  color,  caused  by  the  interposed 
asence. 

Water  and  alcohol  previously  introduced  into  the  same  tube,  produced 
lOthing  similar.  The  effect  observed,  was  not  therefore  due  to  the  inter- 
K)sition  of  the  essence,  as  a  liquid  mass.  It  must  necessarily  result  from 
ome  physical  property,  peculiar  to  the  substance  which  produced  it. 
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I  hence  iDferred  that  there  was  m  deviation  from  the  plane  of  pohoiar 
tion,  to  the  right  or  the  left,  as  in  plates  of  quartz  cut  perpendicular  to  tin 
axis.  Revolving  the  analyzing  prism  successively  in  these  two  directioDi, 
towards  the  left,  the  blue  ima^e  gradually  grew  fainter,  until  at  a  few  de- 
grees distance,  it  disappeared  entirely,  and  reappeared  beyond  colond 
red,  which  I  had  found  to  be  a  distinctive  character  of  rotary  phenomeu 
produced  by  plates  of  left-handed  quartz.  Hence  I  immediately  ocm- 
duded  that  a  phenomenon  of  the  same  kind,  was  here  presented  aoeot 
that  it  was  prcKluced  by  the  successive  actions  of  similar  particles  of  tSe 
essence." 

The  principal  fact,  its  molecular  character,  and  the  general  oonseqneneei 
which  are  deduced  from  it,  were  made  known  to  me  Academy  of  Sd- 
enoes,  the  2dd  of  October,  1810,  and  were  published  in  a  few  days  ifter 
in  the  Bulletin  of  the  Philomathic  Society  of  the  same  year,  p.  190. 

Since  then  Biot  has  most  perseveringly  prosecuted  these  general  stndiei 
and  labored  to  have  chemists  adopt  them  as  a  means  of  studying  the  inti- 
mate constitution  of  bodies  without  decomposing  them,  inasmuch  as  chemi- 
cal analysis  is  applied  to  the  study  of  those  bodies  only  after  they  hsn 
ceased  to  exist :  he  explains  the  difficulties  he  has  surmounted  in  pemiad- 
ing  chemists  to  adopt  this  method.  It  is  credible  that  these  difficultiei 
would  not  have  been  overcome,  if  the  author  of  circular  polarization  had 
been  an  obscure  savan — just  as  the  value  of  the  beautiful  discoTeries  of 
Pasteur,  would  not  yet  have  been  recognized  had  not  Biot  been  theb 
interpreter.  Biot  closed  his  recapitulation  of  the  principal  discoreria 
of  which  the  circular  rotatory  power  of  molecules  had  been  alike  the 
occasion  and  the  instrument  by  the  reflection,  if  his  investigations  hid 
left  undiscovered  other  facts  of  a  kindred  nature,  no  one  could  regret  the 
involuntary  omission  more  than  himself. 

On  the  existence  of  new  simple  bodies, — The  beautiful  labors  which 
Bunsen  and  Kirchboff  have  recently  published  (see  page  415)  on  thii 
interesting  topic,  the  great  advantage  which  they  derive  from  the  wonde^ 
ful  and  peculiar  action  of  the  different  metals  upon  the  solar  spectrum,  the 
use  made  of  it  for  qualitative  chemical  analysis  and  which  they  propose 
to  make  of  it,  in  investigating  the  nature  of  the  light  of  the  sun  and  the 
fixed  stars, — all  these  and  many  other  questions  raised  by  their  memoir, 
have  recalled  attention  to  a  research  published  ten  years  ago  by  Leon 
Foucault  on  the  rays  of  the  electrical  spectrum.  This  physicist  first  pro- 
posed the  use  of  points  of  gas  carbon  to  form  the  voltaic  arc* 

In  studying  this  arc  in  3  847-48,  he  discovered  that  the  ray  D  of  the 
electrical  spectrum  coincides  with  that  of  the  solar  spectrum,*  and  hence 
we  may  produ(^  a  superposition  of  two  spectra,  by  throwing  on  the 
voltaic  arc  a  solar  image  formed  by  a  convex  lens.  When  metals,  which 
produce  the  ray  D  only  feebly,  as  iron  or  copper,  are  used  as  poles, 
remarkable  intensity  can  be  secured,  by  touching  them  with  a  salt  of 
potash,  soda,  or  lime. 

Foucault  further  adds  : — "Before  inferring  anything  from  the  constant 
presence  of  the  ray  D  we  must  ascertain  if  its  appearance  does  not  indicate 
the  same  material  mingled  with  all  our  conductors.     Still  this  phenom- 

♦  rinstitut,  Fcb'y,  1849  ;  see  also  this  Journal,  [2],  xxix,  424. 
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ion  urges  us  to  study  the  spectra  of  the  stars — for  if  fortunately  the 
line  ray  were  there  found,  stellary  astronomy  would  he  advanced." 

We  recall  in  fact,  that  relying  on  their  own  ohservations,  Messrs.  6. 
nd  K.  have  admitted  the  presence  of  potassa  and  soda  in  the  sunheam, 
Toumal  de  Pkarmacie  et  de  Chimie^  May,  1860,  and  this  Journal,  xxix,  p. 
24.)  in  the  complete  account  they  lately  gave  in  PoggendorflTs  Annals, 
'•  cxl,  p.  161.  These  savans  have  shown  how  sensitive  this  characteristic 
\  that  even  infinitesimal  traces  of  potassa,  soda  and  lithia  can  he  recog- 
ized  in  the  rays  they  produce  and  these  characteristics  continue  even 
hen  the  bases  are  reunited. 

We  will  not  dwell  further  upon  this  important  research  which  is 
Isewhere  presented  in  this  Journal :  but  we  should  point  out  another 
irection  of  these  researches,  that  which  relates  to  the  discovery  of  new 
imple  bodies.  Messrs.  Bunsen  and  Eirchhoff  made  known  lately  the 
robable  existence  of  a  fourth  alkaline  metal,  placed  in  relation  to  the 
IJ8  of  its  spectrum  immediately  after  lithium  and  preceding  strontium. 

It  is  thought  that  this  process  will  determine  the  existence  of  the  new 
letml  dianium  announced  by  M.  Eobell  (this  volume,  July,  1860,  p. 
23)  and  whose  reality  is  contested  by  H.  Rose. 

Catalysis  and  Contact  Actions, — The  class  of  phenomena  in  chemico- 
hysical  research  which  for  the  want  of  a  better  term  we  distinguish  as 
bove,  has  been  enriched  by  the  discoveries  of  H.  Loewel,*  whose  re- 
y&rches  have  remained  hitherto  too  little  known,  but  which  demand 
ttention  from  the  very  original  facta  they  have  brought  to  light ;  which 
re  the  fruits  of  several  years  of  observation. 

His  researches  on  supersaturated  saline  solutions, — It  is  well  known 
iat  a  supersaturated  solution  of  crystallized  sulphate  of  soda  exposed  to 
le  air  crystallizes  suddenly  when  touched  by  a  glass  rod,  but  that  it 
oes  not  crystallize  when  this  rod  is  heated  to  100^  C.  This  fact  is 
Dnnected  with  many  investigations  which  Loewel  followed  for  a  part 
f  his  life,  and  which  are  the  subject  of  a  critical  analysis  published 
y  Uim,  a  pupil  of  Loewel,  who  is  well  known  by  his  interesting  re- 
sarches  on  heat. 

Hirn^s  analysis  of  his  teacher^s  results  has  rather  the  character  of  a 
iasertation  filled  with  new  facts,  which  although  they  may  have  been  dis- 
ated,  have  yet  remained  so  hidden  in  the  diffuse  memoirs  of  Loewel 
lat  they  appear,  as  it  were,  now  for  the  first  time.  As  the  research  is 
x>  long  to  reproduce  here,  we  content  ourselves  with  citations  from  it. 

*  Pogg<eodorff*8  Biographical  Dictiooary  itpeaks  of  this  Author  thus :  "  Loewel, 
[enri,  Director  of  the  cheDiical  works  at  Choisy-Le-Roi,  from  1815  to  1819,  since 
sen  colorist  at  Muoster  (Upper  Rhine),  born  on  the  29th  of  Sept.  1796  at  Monster, 
ied  6th  of  Sept.  1856,  at  Colmar:  his  published  researches  are : — 

Upon  some  salts  of  chromium,  Annalet  de  Chim,  et  de  Phye,  (Ser.  iii,  T.  ziv,  1846.) 

Upon  the  chlorids  of  chromium  (ib.  zv,  1846.) 

On  the  supersaturation  of  saline  solutions  (ib.,  zziz,  1 860,  zzziii,  1861,  xzzvii,  1868, 
liii,  1855,  xliv,  1855,  xlix,  1857.) 

Upon  the  action  of  zinc  and  iron  upon  the  solution  of  the  salts  of  sesquioxyd  of 
iromium  (ib.,  xl,  1864). 

Od  the  solubility  of  the  carbonate  of  soda  (ib.  zliv,  1866). 

On  the  chlorohy (Irate  and  sulphate  of  chromium  (Comptee  Bendue,  zx,  1846.)  See 
l«o  Le  Recueil  au  Journal  de  Pliarmacie  et  de  Chimie^  which  has  also  published 
tiese  memoirs,  a  little  earlier  than  the  dates  above  quoted." 
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Reverting  to  the  experiment  with  a  supersaturated  solution  of  aulpbiU 
of  soda,  >ve  see  it  is  the  air  adherent  to  the  glass  rod  which  determines  the 
act  of  crystallization,  since  if  the  rod  is  heated  to  100®  C.  no  such  rewh 
follows.  Is  it  then  the  air  which  suffices  for  this  action  or  some  pecul- 
iar quality  contained  in  the  air  ?  The  latter  supposition  seems  the  moil 
prohable  since  it  is  not  caused  by  air  which  has  been  filtered  throo|^ 
cotton  contained  in  a  tube,  nor  by  air  which  has  passed  through  a  prop- 
erly  arranged  series  of  flasks  connected  by  tubes  of  glass.  Air  thni  agi- 
tated or  heated  by  friction,  may  be  brought  in  contact  with  the  sapeiut- 
urated  solution,  under  the  form  of  a  continued  current,  without  d^ermis- 
ing  the  crystallization,  which  commences  immediately  in  presence  of  1M^ 
mal  air.  Loewel  attributes  the  modification  produced  by  the  air  to  the 
friction  produced  in  his  mode  of  experiipent,  and  a  recent  experiment  of 
Him  proves  that  it  is  so. 

The  air  thus  rendered  passive  by  Loewel  is  called  adynamic  air.  TSm. 
has  observed  that  the  air  is  rendered  completely  adynamic  when  it  ei- 
capes  after  compression  in  the  form  of  a  jet  from  the  receiver  in  which 
it  was  confined.  After  this  compression  it  can  be  directed  with  imponitr 
into  a  solution  of  sulphate  of  soda  saturated  by  heat  in  a  closed  vesML 
On  the  contrary,  the  solution  solidifies  instantaneously  if  by  the  same  tube, 
and  without  any  derangement  of  the  apparatus,  some  bubbles  of  ordinary 
air  are  allowed  to  pass  into  the  solution.  Here  then,  is  an  action  purely 
mechanical  which  replaces  the  action  of  heat,  a  remarkable  example  o( 
the  correlation  of  force  which  raises  a  crowd  of  questions  and  which 
leads  to  the  inquiry  if  an  identical  composition  of  the  air  should  always  have 
an  identical  action  upon  a  living  being ;  if  air  rendered  adynamic  by  a 
storm  is  not  found  in  different  conditions  in  relation  to  organized  beings 
than  air  long  undisturbed. 

This  brings  to  mind  that  Schroeder  and  Busch  have  shown  that  fer- 
mentation is  not  caused  by  air  filtered  through  cotton,  and  we  now  ask 
if  the  air  rendered  adynamic  by  the  process  of  Him  will  not  poeseai 
still  more  passivity. 

It  is  an  argument  more  in  favor  of  this  theory  now  held  by  the  advo- 
cates of  spontaneous  generation  to  know  that  it  is  not  by  germs  of 
infusoria  suspended  in  the  air  that  fermentation  or  putrefaction  is  carried 
on.  These  experiments  appear  to  us  to  touch  questions  of  the  greatest 
importance  in  the  sciences  of  observation,  as  well  as  others  relating  to  the 
most  interesting  considerations  in  cosmogony. 

Empiricism, — Application  of  the  Physical  Sciences  to  Medicine. — A 
discussion  which  has  recently  taken  place  in  the  Academy  of  Medicine 
on  the  action  of  iron  used  as  a  medicine  has  made  known  to  us  this  un- 
expected fact  that  there  are  physicians  who  deny  any  influence  exercised 
by  medicines  in  virtue  of  their  chemical  properties,  and  who  think  that  the 
physical  and  chemical  actions  of  the  animal  economy  difier  entirely  bom 
those  which  are  observed  in  the  vegetable  kingdom. 

At  the  head  of  this  retrograde  school  (which  ignores  the  progress 
made  by  physics  and  chemistry  in  the  last  eighty  years  and  to  whom  or- 
ganized beings  are  composed  of  a  material  which  is  not  subject  to  the  gen- 
eral laws  of  matter  which  composes  the  universe)  appears  a  physician 
celebrated  more  than  the  rest,  Dr.  Trousseau,  who  raising  the  oanner  of 
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▼italisra  has  declared  that  chemical  laws  explain  nothing  when  used  in 
relation  to  man,  and  that  medicinal  agents  act  by  unknown  and  very  dif- 
ferent means  from  those  which  chemists-  suppose.  Space  does  not  allow 
OS  to  notice  the  reply  made  at  the  same  sitting  by  another  physician,  Pog- 

S'ale,  who  is  also  somewhat  of  a  chemist  But  we  shall  be  asked  what  is 
e  precise  meaning  of  vitalism  ?  Vitalism  is  a  force  in  the  category 
of  what  has  been  called  catalytic  force ;  this  is  a  word  which  conceals 
our  ignorance  and  which  is  evidently  an  obstacle  to  progre^  Tbia 
recalls  that  saying  of  Liebig,  "  If  we  allow  forces  to  be  created,  investiga- 
tioDa  become  useless  and  it  will  be  impossible  to  arrive  at  the  knowledge 
of  truth.''  Vital  force  is  then  entirely  for  those  physicians  who  ignore 
the  first  notions  of  physics  or  chemistry  and  think  all  has  been  said  when 
tbey  have  installed  this  senseless  word  in  place  of  an  organic  fact  which 
ranks  under  the  laws  of  mechanics,  physics  or  chemistry.  Vital  force  ia 
ii»sufEicient  to  explain  how  it  happens  that  a  large  number  of  substances, 
such  as  sugar,  tartaric  and  malic  acids,  sulphur,  sulphurets,  salicine,  <fec^ 
d^c,  undergo  in  the  animal  economy  the  same  changes  as  when  subjected 
to  chemical  action. 

When  we  remember  that  slight  compression  of  a  muscle  suffices  to 
develop  heat,  and  that  its  contraction  evolves  electricity,  that  in  order  to 
establish  chemical  action  it  suffices  to  place  two  heterogeneous  bodies 
in  contacl^-one  is  surprised '  that  medical  men  should  seek  to  explain 
the  phenomena  of  life  by  "  vital  force" ;  as  if  the  material  of  our  bodies 
was  exempted  from  the  laws  that  regulate  matter,  as  if  what  they  call 
vital  laws  could  interfere  with  the  play  of  physical,  mechanical,  or  chem- 
ical laws. 

The  discupsion  is  not  yet  closed.  It  is  still  continued  in  the  Medical 
Journals,  some  of  which  like  M.  Trousseau  are  vitalists  in  pathology  and 
empirics  in  the  domain  of  therapeutics. 

jSUctro- Magnets  and  Magnetic  Adhesion.* — ^We  have  on  several  occa- 
aions  given  in  this  Journal  the  progress  of  our  researches  upon  magnetic 
adhesion,  as  well  as  the  laws  which  regulate  electrorosagnets.  At  the 
request  of  several  physicists  and  mechanics  we  have  published  the  whole 
of  our  researches  upon  this  subject,  and  a  small  octavo  volume  under  the 
above  title  is  the  result.  For  the  two  electro-magnets,  the  rectilinear  and 
the  horse-shoe  which  were  known  in  1850,  we  must  now  substitute  a  larger 
number  (several  hundred)  differing  from  each  other  by  determinate  prop- 
erUes.  All  these  new  electro-magnets  which  are  described  in  Uiie  book« 
or  whose  existence  has  been  foreseen,  have  at  first  rendered  our  task  very 
difficult,  for  we  were  obliged  to  give  names  to  them  in  order  to  facilitate 
their  study^  To  give  them  such  names  as  ^ horse-shoe^  only  rendered 
their  study  more  difficult,  we  therefore  preferred  to  group  them  under  a 
aystematic  nomenclature  according  to  the  principle  oif  their  natural  claa- 
nfication. 

We  divide  the  electro*magnet8  into  two  great  classes  according  to 
their  form,  these  are : — 

1.  Branched  Electro-magnets. 

2.  Disk-shaped  Electro-mi^ets. 

*  Let  jSlectro-aimantt  et  Vadhhenct  magnHiqwe. 
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These  classes  are  subdiirided  into  families  which  rank  according  to  the 
Dumber  of  branches  or  disks  of  which  they  are  composed ;  thus  the  rec- 
tilinear electro-magnet  having  only  one  branch  will  form  tiie  first  family. 
The  electromagnet  with  two  branches  will  serve  as  a  type  of  the  secowl 
family  which  will  be  that  of  bifurcated  magnets,  and  the  trifurcated 
electro-magnets  or  those  with  three  branches  form  the  third  family ;  and 
finally  the  fourth  family  is  composed  of  multifiircated  electro-roagneti^ 
i.  e.,  those  with  more  than  three  oranches.  The  families  of  eleetro-iDag- 
nets  stop  here ;  there  are  consequently  no  quinto^  sexto  .  .  .  »  furcated 
electro- magnets,  experience  having  shown  that  the  properties  of  electro- 
magnets with  more  than  three  branches  are  very  much  the  same,  one 
new  branch  adding  no  new  property. 

The  same  method  is  followed  with  disk-shaped  electro-magnets  whose 
name  is  derived  from  dromoSj  course,  in  order  to  distinguish  their  most 
characteristic  property,  that  of  turning  or  revolving.  These  electro- 
magnets are  divided  into  two  groups,  viz : 

1st  Para-circular.     2d.  Circular. 

The  first  group  is  subdivided  into  para-circular  uni-dromeSy  hi-dromes, 
tri-dromes,  or  multi-dromes,  according  as  they  are  composed  of  one,  two, 
three  or  more  disks,  in  the  same  manner  as  for  the  branched  electro- 
magnets. 

Thus  the  three  groups  of  electro-magnets  are  composed  each  of  four 
families.  These  are  subdivided-  into  genera,  determined  by  the  number 
of  helices ;  into  species,  characterized  by  the  nature  of  the  poles ;  and 
finally,  into  varieties,  determined  by  the  mtensity  of  the  latter. 

The  number  of  helices  is  expressed  by  the  Greek  words  monos^  di,  iri, 
.  .  .  knemes,  from  xvtjfitg-ldog,  (a  greave  or  leggin,)  the  nature  of  the 
poles  by  the  words  isonomes  or  antinomes,  and  their  intensity  by  the 
words  isodynamic  and  heterodynamic.  The  use  of  these  expressions  re- 
quires some,  explanation,  one  fact  heretofore  unperceived  in  electro-mag- 
nets, one  to  which  at  least  no  importance  has  been  attached,  is  that  we  use 
this  apparatus  without  inquiring  if  the  poles  have  the  same  or  different 
intensities ;  and  yet  we  have  shown  on  several  occasions  :^  1st,  that  there 
is  a  great  difference  between  electro-magnets  of  two  categories  and  a  differ- 
ence no  less  great  between  bifurcated  electro-magnets  with  poles  of  the 
same  name  or  poles  of  different  name.f  Take  for  example,  the  horse- 
shoe, which  has  only  one  bobbin  or  spool,  and  which  for  that  reason  is 
called  electro-aimant  boiteux ;  it  has  two  poles  of  unlike  names,  but  these 
two  poles  are  of  different  intensity ;  if  we  apply  to  this  magnet  the  above 
nomenclature  we  shall  have  a  bijurcate  monokneme  electro-magnet,  with 
antinome  and  heterodynamic  poles  which  consequently  teaches  us  the 
properties  of  this  apparatus  just  as  the  expression  "  sulphate  of  potash  " 
tell  us  much  more  of  the  composition  of  that  ternary  than  did  the  Sal 
polychrestum  Glaseri  of  the  alchemists. 

If  the  question  is  in  regard  to  the  common  horse-shoe  magnet  we 
shall  say  Bifurcated  dikneme,  for  the  circular  magnets  with  three  disks 
before  described  ;f  then  we  shall  call  them  tridome  dikneme;  that  of  the  two 
disks|  we  shall  call  bidome  dikneme  with  isodynamic  poles  or  with  hetero- 
dynamic poles  according  as  the  helix  is  placed  symmetrically  or  otherwise. 

•  This  Journal  [2],  xv,  107  and  888.        f  Vol  xvi,  p.  1 10.        %  VoL  xx,  p.  101 
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This  very  simple  classification  suggests  the  kindred  simplicity  of  symbol- 
ical notation  in  chemical  compounds.  Space  fails  us  to  pursue  this  ques- 
tion fiirther,  as  well  as  many  others  agitated  in  this  work  in  which  the 
theoretical  points  particularly  discussed  are  the  following : — 

Of  isodynamio  and  heterodynamic  poles — Of  anomaK>us  poles  {points 
consiquents) — Of  ma^etic  phantoms — On  the  power  of  electro-magnets 
as  affected  by  1st,  the  elongation  of  the  legs,  2d,  the  position  of  the 
helices,  Sd,  the  distance  between  the  poles — Of  armatures — Of  the  form 
of  polar  surfaces — New  process  for  measuring  the  effective  power  of  elec- 
tro-magnets— Of  magnetic  adhesion — Magnetization  of  locomotive  wheels. 

The  latter  process,  which  we  have  already  described  in  this  Journal  (vol. 
xvi,  [2j,  337,)  has  since  been  successfully  repeated  in  the  United  States, 
as  we  learn  from  a  paper  read  by  Mr.  Blake  at  the  Am.  Sci.  Assoc.,  1859. 

This  work  is  illustrated  by  five  large  plates. 

Nancy,  Aug.  20,  1860. 
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I.  CHEMISTRY  AND  PHYSICS. 

1.  Chemical  Analysis  by  Observations  of  Spectra. — It  is  well  known 
that  many  substances  when  introduced  into  a  flame,  possess  the  prop- 
erty of  causing  in  the  spectrum,  certain  bright  lines.  Bunsen  and  Kirch- 
hoff  have  based  upon  these  lines  a  method  of  qualitative  analysis  which 
materially  extends  the  domain  of  chemical  reactions,  and  leads  to  the  so- 
lution of  many  difficult  problems.  Id  the  present  memoir,  the  authors 
develop  the  method  for  tne  metals  of  the  alKalies  and  alkaline  earths. 

The  lines  in  question  become  more  distinct  the  higher  the  temperature 
and  the  less  the  specific  illuminating  power  of  the  flame  itself.  Bunsen's 
gas  lamp  which  gives  a  flame  of  very  high  temperature  and  very  low 
illuminating  power  is  therefore  peculiarly  adapted  to  these  experiments. 

The  apparatus  employed  by  the  authors  is  sufficiently  simple  and  does 
not  require  a  large  apartmenX  for  its  successful  use.  It  consists  essentially 
of  two  telescopes  and  a  hollow  prism  filled  with  bisulphid  of  carbon,  and 
having  a  refracting  angle  of  60^.  The  eye-piece  of  one  of  the  teles- 
copes is  removed  and  a  metal  plate  substituted  having  a  narrow  slit 
which  is  placed  in  the  focus  of  the  objective  lens.  The  lamp  is  placed 
before  this  slit,  so  that  the  border  of  the  flame  lies  in  the  axis  of  the  tele- 
scope. The  substance  to  be  examined  is  placed  in  a  little  loop  on  the  end 
of  a  fine  platinum  wire,  and  is  supported  in  the  fiame,  a  little  below  the 
point  where  this  is  intersected  by  the  axis  of  the  telescope.  The  rays  di- 
verging from  the  slit  are  made  by  the  objective  to  fi&U  upon  the  prism, 
and  after  refraction  are  received  upon  the  objective  of  the  other  telescope 
the  magnifying  power  of  which  is  about  four.  The  slit  should  be  so  wide 
that  only  the  most  distinct  of  the  dark  lines  in  the  spectrum  are  visible. 
The  lower  part  of  the  prism  carries  a  small  mirror  :  a  telescope  directed 
towards  this  mirror  permits  the  observation  of  the  image  of  a  horizontal 
scale  placed  at  a  short  distance.  By  turning  the  prism,  the  whole  spec- 
trum of  the  flame  may  be  made  to  pass  by  the  vertical  wire  of  the  obser- 
ving telescope,  and  every  part  of  the  spectrum  to  correspond  with  this 
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wire.  A  reading  of  the  scale  is  to  be  made  for  each  posntion  of  the 
apectrum ;  this  reading  however  is  not  necessary  for  those  who  know  the 
particular  spectra  by  repeated  obeervation. 

BuDsen  and  Eircbho£f  show  in  the  first  place,  that  the  different  statei 
<»f  combination  of  the  metals  examined,  as  well  as  very  great  differeDon 
of  temperature  in  the  flames  produced,  exert  no  influence  on  the  poaitioo 
of  the  spectral  lines  corresponding  to  the  particular  metals.  Hie  mm 
metallic  compound  gives  a  spectrum  which  is  the  more  intense  the  higher 
the  temperature  of  the  flame ;  moreover,  the  most  volatile  oompomid  of 
any  particular  metal  always  gives  the  greatest  intensity  of  light 

When  small  pieces  of  potassium,  sodium,  lithium  and  caldnm,  are  a^ 
tached  to  the  extremities  of  fine  platinum  wires  enclosed  in  glass  tabsi 
and  the  spark  of  a  Ruhmkorff's  induction-apparatus  is  allowed  to  pm 
from  one  pole  to  the  other — the  spectra  are  found  to  contain  the  same 
bright  lines  as  the  flames.  From  this,  it  appears  that  these  bright  Knei 
may  be  looked  upon  as  certain  indications  of  the  presence  of  the  metak 
in  question.  They  serve  as  reactions  by  which  these  substances  may  be 
recognized  more  sharply,  more  quickly  and  in  smaller  quantities,  th«i  bf 
any  other  analytical  process. 

The  authors  give  in  their  memoir  colored  drawings  of  the  spectra  pro- 
duced by  the  flames  of  the  six  alkaline  and  earthy  metals,  together  with 
the  pure  solar  spectrum  for  the  sake  of  comparison :  for  these  however, 
we  must  refer  to  the  original  memoir.  The  special  results  of  the  investi- 
gation, are  as  follows : 

Sodium. — The  spectral  reactions  of  sodium  are  the  most  delicate  of  alL 
The  yellow  lino  Naa  the  only  one  found  in  the  sodium  spectrum  correi- 
ponds  to  Fraunhofer^s  line  D,  and  is  remarkable  for  its  particularly  sharp 
definition  and  its  extraordinary  brilliancy.  If  the  temperature  of  the  flame 
is  very  high,  and  the  quantity  of  substance  employed  very  large,  traces 
of  a  contiauous  spectrum  are  observed  in  the  neighborhood  of  the  line. 
For  this  reason,  faint  lines  in  the  spectra  of  other  substances  only  become 
visible,  in  many  cases,  when  the  sodium  reaction  begins  to  fade  away. 
The  reaction  is  most  distinct  with  the  oxygen,  chlorine,  iodine,  and  bro- 
mine compounds,  ns  well  as  with  the  sulphsfte  and  carbonate,  but  is  also 
distinctly  seen  in  the  silicate  and  other  non-volatile  salU. 

By  volatilizing  a  known  weight  of  soda  in  a  room,  the  dimensions  of 
which  were  known,  and  observing  the  eflect  produced  upon  a  non-lumin- 
ous flame,  Bunsen  and  Kirchhofl^  have  shown  that  the  optical  reaction  is 
sufiiciently  delicate  to  detect  less  than  the  7,Tnji,Tnn7  ^^  *  milligramme  of 
soda.  It  will  easily  be  conceived  from  this  that  the  atmosphere  almo&t 
always  gives  a  more  or  less  distinct  sodium  reaction.  The  authors  sug- 
gest that  daily  and  long  continued  spectral  observations  may  possibly 
show  a  connection  between  the  presence  and  distribution  of  endemic  dis- 
eases, and  the  quantity  of  sodium  in  the  atmos2)hcre,  since  chlorid  of  so- 
dium is  an  antiseptic  substance. 

From  the  inconceivable  delicacy  of  the  sodium  reaction,  it  will  readily 
be  understood  that  substances  which  have  been  in  contact  with  the  atmos- 
phere even  for  a  short  time,  rarely  fail  to  produce  the  characteristic  spec- 
tral line.  Striking  a  dusty  book  for  example  produces  at  a  distance  of  sev- 
eral steps  the  strongest  sodium  reaction. 
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Zt/Aiiimw-^Tke  i^ited  vapor  of  lithium  compoiHids  exhibits  two  sharply 
defined  lines,  a  very  faint  yellow  line  Li  «,  and  a  brilliant  red  line  Li  p. 
The  former  lies  between  Fraunhofer's  lines,  C  and  D,  but  nearest  to  D — 
the  lifter  lies  between  B  and  C.  The  reaction  is  somewhat  less  sensitive 
than  that  for  sodium,  perhaps  because  the  eye  is  more  sensitive  to  yellow 
than  to  red  rays.  The  authors  find  that  less  than  T>Tnr^i(nnr  ^^  *  milli- 
gramme of  carbonate  of  lithia  can  be  detected  with  the  greatest  cer- 
tftinty. 

Minerals  containing  lithia  like  triphyllin,  triphane,  petalite,  etc,  require 
only  to  be  held  in  the  flame  in  order  to  give  the  most  intense  line  Li  tf. 
Id  this  manner  the  presence  of  lithia  in  many  feldspars  may  be  immedi- 
ately detected.  Direct  observation  fails  however  to  detect  lithia  when 
present  in  very  minute  quantities  in  natural  silicates.  In  such  cases  the 
following  process  may  oe  adopted  :  a  small  portion  of  the  substance  is 
to  be  digested  and  evaporated  with  fluo-hydric  acid  or  fluorid  of  ammo- 
nium, the  residue  is  to  be  evaporated  with  a  little  sulphuric  acid  and  the 
dry  mass  extracted  with  absolute  alcohol.  The  alcoholic  solution  is  to  be 
evaporated  to  dryness  and  again  extracted  with  alcohol,  and  the  solution 
evaporated  on  a  flat  watch  glass.  The  residue  is  to  be  scraped  up  with  a 
knife  and  introduced  into  the  flame  by  means  of  the  platinum  wire  :  -^ 
of  a  milligramme  is  usually  quite  sufficient  for  the  experiment 

This  process  places  beyond  a  doubt  the  unexpected  fact  that  lithiaT  is 
one  of  the  most  universally  diflused  substances  in  nature.  The  authors 
have  detected  it  in  sea-water,  in  the  ashes  of  seaweeds,  and  of  various 
species  of  wood  growing  on  granitic  soils,  as  well  as  in  many  minerals 
And  in  spring  waters.  A  mixture  of  volatile  soda  and  lithia  salts  gives 
the  reactions  of  lithia  with  scarcely  diminished  distinctness.  In  conse- 
quence of  the  greater  volatility  of  the  lithia  salts,  the  sodium  reaction 
usually  lasts  rather  longer  than  that  of  the  lithia.  In  order  therefore  to 
recognize  the  presence  of  very  small  traces  of  lithia,  when  mixed  with 
soda,  the  test  should  be  placed  in  the  flame  while  the  observer  is  looking 
through  the  telescope :  the  lithium  line  is  then  often  observed  only  for  a 
few  instants,  among  the  vapors  which  first  arise. 

Potassium, — Potassium  compounds  give  in  the  flame  a  very  extended 
continuous  spectrum,  which  exhibits  only  two  characteristic  lines — one  at 
the  extreme  outer  border  of  the  red  rays,  Kaa,  exactly  corresponding  to 
the  dark  line  A  of  the  solar  spectrum,  the  other  Ka  ^  far  in  the  violet, 
also  corresponding  to  a  dark  line  in  the  solar  spectrum  between  G  and 
n,  but  much  nearer  to  the  latter.  A  very  faint  line  corresponding  to 
Fraunbofer^s  Hue  B  is  only  visible  when  the  light  is  very  intense,  and  is 
not  very  characteristic.  The  blue  line  Ea  ^  is  rather  faint  but  as  well 
adapted  as  the  red  line  to  the  detection  of  potassium.  The  position  of 
the  two  lines  near  the  limits  of  the  visible  rays  renders  the  reaction  less 
delicate ;  only  about  x^xfuTT  ^^  ^  milligramme  of  potassium  can  be  ren- 
dered visible  in  this  manner. 

All  the  v.olatile  compounds  of  potash  exhibit  this  reaction :  silicates 
and  other  fixed  salts  only  yield  it  when  the  quantity  of  potash  is  very 
large.  When  the  quantity  of  potash  is  small,  it  is  only  necessary  to  fuse 
the  substance  with  carbonate  of  soda,  in  order  to  produce  the  character- 
istic lines.     To  detect  extremely  slight  traces  of  potash,  the  silicate  must 
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be  gently  ignited  upon  a  platinum  crucible  with  a  large  ezceas  of  flaorid 
of  ammonium  and  the  residue  introduced  into  the  flame  by  the  platinum 
wire.  In  this  manner,  it  is  found  that  nearly  all  silicates  contain  potaih. 
The  presence  of  salts  of  lithium  and  sodium  do  not  sensibly  affect  the  re- 
action ;  thus  it  is  sufficient  to  hold  the  ashes  of  a  cigar  in  the  flame  be- 
fore the  slit,  in  order  to  detect  immediately  the  yellow  line  of  sodium  and 
the 'two  red  lines  of  potassium  and  lithium. 

Strontium. — The  spectra  of  the  alkaline  earths  are  much  leas  dinple 
than  those  of  the  alkalies :  that  of  strontium  is  specially  characteriaed 
by  the  absence  of  green  lines.  Eight  lines  are  very  remarkable  in  thii 
spectrum — six  red,  one  orange,  and  one  blue.  The  orange  line  Sro  which 
hes  close  to  the  sodium  line,  the  two  red  lines  Sr^  and  Sry  And  the  bine 
line  Sr^  are  most  important  from  their  position  and  their  intensity.  The 
authors  find  that  -i7ns?TnrTr  ^^  ^  milligramme  of  chlorid  of  strontiam  may 
be  detected  by  the  spectral  reaction.  In  order  to  detect  strontiam  in  iti 
less  volatile  compounds,  as  in  sulphates,  silicates,  etc.,  it  is  best  to  fuse  the 
substance  to  be  tested,  with  carbonate  of  soda,  and  to  moisten  the  fused 
mass  with  muriatic  acid.  The  authors  give  a  very  simple  and  degaat 
process  for  effecting  the  fusion  in  a  spiral  of  platinum  wire,  for  which  how^ 
ever,  we  must  refer  to  the  original  memoir.  The  reactions  of  potassium 
and  sodium  are  not  disturbed  by  the  presence  of  strontium.  The  lithiam 
reaction  is  also  distinctly  seen  when  the  proportion  of  lithium  to  strontiam 
is  not  too  small. 

Calcium. — The  Calcium  spectrum  may  be  readily  distinguished  from 
the  four  spectra  hitherto  described  by  the  presence  of  a  highly  charact6^ 
istic  and  intense  line  in  the  green,  Caj9.  The  very  intense  orange  line, 
Oaa,  which  lies  considerably  farther  toward  the  red  end  of  the  spectrum, 
than  the  sodium  line,  Naa,  or  the  strontium  line,  Sra,  is  not  less  charac- 
teristic. 

Kirchhoff  and  Bunsen  find  that  Trnr^nrxt  ^^  ^  milligramme  of  chlorid 
of  calcium  may  be  easily  and  certainly  reco^ized  by  the  spectral  analy- 
sis. The  volatile  compounds  of  calcium  exhibit  the  reaction  with  the 
greatest  distinctness  :  sulphate  and  carbonate  of  lime  give  the  spectrum^ 
as  soon  as  the  salt  begins  to  become  basic. 

The  compounds  of  calcium  with  fixed  acids  are  indifferent  in  the  flame. 
Those  which  are  attacked  by  muriatic  acid  may  be  advantageously  treated 
as  follows  :  A  small  quantity  of  the  finely  pulverized  substance  is  intro- 
duced on  the  platinum  wire  into  the  less  hot  portion  of  the  flame,  until 
the  powder  packs  together  without  fusing.  A  drop  of  muriatic  acid  is 
then  added,  so  that  the  greater  part  of  it  remains  in  the  loop  of  the  wire. 
On  bringing  this  drop  into  the  hottest  part  of  the  flame,  it  evaporates 
without  boiling,  and  at  the  instant  that  the  last  portions  are  evaporated, 
a  brilliant  calcium  spectrum  is  seen. 

Those  silicates  which  are  not  attacked  by  muriatic  acid,  are  most  ad- 
vantageously treated  by  heating  the  very  finely  pulverized  substance  on  a 
flat  platinum  crucible  cover  with  about  a  gramme  of  half  deliquesced  fluo- 
rid  of  ammonium,  and  igniting  after  the  volatilization  of  the  latter.  The 
residue  is  then  to  be  moistened  with  one  or  two  drops  of  sulphuric  acid, 
and  the  excess  of  this  expelled  by  heat — the  substance  thus  prepared  is 
then  to  be  introduced  into  the  flame.     When  potassium,  sodium,  lithium 
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and  strontium  are  all  present  together,  the  characteristic  reactions  of  the 
alkalies  appear  first ;  those  of  calcium  and  strontium  usually  somewhat 
later.  When  these  last  are  present  only  in  very  minute  quantities,  their 
spectral  reactions  do  not  appear ;  we  obtain  them  however,  immediately 
when  tlie  wire  is  moistened  with  muriatic  acid,  and  held  for  a  few  mo- 
ments in  the  reducing  flame. 

The  authors  point  out  the  importance  of  these  simple  processes  in  a  geo- 
logical and  minerological  point  of  view.  Thus  sea-water  is  easily  shown 
to  contain  potassium,  lithium,  calcium,  and  strontium,  and  many  other 
▼ery  interesting  and  important  examples  are  given. 

barium, — ^The  spectrum  of  Barium  is  the  most  complicated  of  all  those 
yet  investigated.  It  contains  two  bright  green  lines  between  the  spectral 
lines  £  and  F  but  nearer  to  E ;  these  the  authors  denote  by  Ba  a  and 
Ba|?.  A  third  line  Ba/  is  less  sensitive,  but  still  characteristic.  The 
■pectral  reaction  of  the  barium  compounds  is  somewhat  less  sensitive  than 
tiiat  of  the  metals  already  considered  :  about  y.^xnr  ^^  &  milligramme  of 
barium  is  exhibited  with  perfect  distinctness.  The  chlorid,  bromid,  iodid, 
fluorid,  hydrated  oxyd,  carbonate  and  sulphate  of  barium  give  the  reac- 
tion immediately  on  heating  in  the  flame.  Those  silicates  which  are  at- 
tacked by  muriatic  acid,  must  be  treated  in  the  manner  pointed  out  for 
the  silicates  of  lime.  Other  silicates  should  be  fused  with  carbonate  of 
soda,  as  in  the  case  of  strontium.  In  a  mixture  containing  chlorids  of  all 
the  six  metals  and  at  most  -^  o{  k  milligramme  of  each,  each  metal  was 
readily  detected  by  the  spectral  analysis. 

In  conclusion,  Uie  authors  point  out  the  great  advantages  of  the  new 
method  of  qualitative  analysis  in  detecting  the  presence  of  minute  quan- 
tities of  particular  substances  and  in  tracing  their  distribution  upon  the 
surface  of  the  earth.  They  even  venture  to  assert  that  there  exists  a  hith- 
erto undiscovered  metal  belonging  to  the  same  group  with  potassium,  so- 
dium and  lithium,  which  gives  a  spectrum  as  simple  and  characteristic  as 
that  of  lithium.  This  spectrum  exhibited  with  their  apparatus,  only  two 
lines — one,  a  faint  blue,  which  almost  corresponds  to  the  strontium  line, 
Sr  d  and  the  other  a  blue  line  which  lies  a  little  farther  toward  the  violet 
end  of  the  spectrum  and  compares  in  intensity  and  distinctness  with  the 
lithium  line. 

The  spectral  analysis  promises  to  furnish  also  a  method  of  investigating 
the  chemical  nature  of  tne  atmospheres  of  the  sun  and  of  the  brighter 
fixed  stars. 

Kirchhoff  has  shown  from  theoretical  considerations,  that  the  spectrum 
of  an  ignited  gas  is  inverted  when  a  source  of  light  of  suflScient  intensity 
and  giving  a  continuous  spectrum,  is  placed  behind  it  In  other  words, 
the  bright  lines  are  under  these  circumstances  converted  into  dark  ones. 
From  wis  it  appears,  that  the  solar  spectrum  with  its  dark  lines  is  noth- 
ing else  than  the  inversion  of  the  spectrum,  which  the  atmosphere  of  the 
sun  would  show  by  itself.  The  chemical  analysis  of  the  sun's  atmosphere 
requires  us  therefore  only  to  determine  what  substances  introduced  into  a 
flame  will  produce  bright  lines,  corresponding  to  the  dark  lines  in  the  sun's 
light.  The  authors  have  verified  by  direct  experiment  the  above  conclu- 
sions, and  have  inverted  the  bright  lines  of  potassium,  sodium,  lithium, 
calcium,  strontium  and  barium.    They  promise  a  further  extension  of 
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dieir  very  beautiful  and  valuable  investigations. — Po^g,  Ann,^  ex,  161, 
June,  1860. 

[NoTR. — ^The  inferences  of  Eirchboff  and  Bunsen  with  respect  to  tbe 
chemical  nature  of  the  sub's  atmosphere  require  two  assumptions  neither 
of  which  is  as  yet  supported  by  observation.  The  first  is  that  the  body 
of  the  sun  is  intensely  luminous  and  that  its  spectrum  contains  no  dark 
lines  :  the  second  is  that  no  substances  except  those  of  whieh  our  earth 
is  composed  and  with  which  we  are  acquainted  exhibit  in  their  spectrs 
bright  lines  corresponding  to  the  dark  lines  in  the  solar  spectram  as  we 
see  it — w.  o.] 

2.  On  some  numerical  relatioHM  between  the  densities  and  equiwalents  ej 
certain  elements. — Platfair  has  communicated  to  the  Royal  Socie^  of 
Edinburgh  some  remarkable  observations  on  the  densities  of  several  of 
the  elements.  The  numerical  relation  which  the  author  has  detected 
amounts  simply  to  this — that  the  densities  are  in  certain  case^  accurately 
represented  by  the  square  roots,  cube  roots,  or  fourth  roots  of  the  equiva- 
lents. In  obtaining  the  densities,  the  author  takes  a  mean  of  all  the  best 
recorded  observations  in  each  case.  The  following  table  exhibits  his  re- 
aults  which  are  certainly  very  striking,  the  coincidences  being  too  nnm6^ 
.ous  and  too  perfect  to  be  accidental : 

Equivalents.       Density  as  found.         Densitj  u  Csjcokicd. 

Diamond,  12  3-48  V  12    =3-46 

Graphite,  12  2-29  V   12    =:  2-28 

Charcoal,  12  1-38  V  i2    =  1-86 

Silicon,  (adamantoid,)  142  2*46  V  14-2=  2*42  "" 

Silicon,  (graphatoid,)  28*4  2-33  V  28*4=  2*30 

Boron,  (adamautoid,)     7*2  2*68  V  '^'2  z=  2*68 

Bromine,  80*0  2*98  V  80    =  2*99 

Iodine,  127-0  4*99  V   127  =  6-02 

Sulphur,  16  2-00  V  16    =  2*00 

Selenium,  80  4*31  ^  80    =4-31 

It  will  be  seen  that  there  are  some  inconsistencies  in  the  selection  of 
<the  equivalents  which  however  only  affect  the  degree  of  the  root  to  be 
extracted.  It  remains  to  be  determined  whether  the  other  elements  ex- 
hibit similar  relations. — Chemical  News^  No.  27  and  29,  1860.     w.  g. 

3.  On  the  Loss  of  Light,  by  Glass  Shades;  by  Wm.  Kino  of  Liver- 
pool, and  Prof.  Verver  of  Maestrecht ;  with  a  note  of  additional  experi- 
ments ;  by  Frank  H.  Storer.*  Under  date  of  Feb.  24,  1860,  Mr.  King 
writes  to  the  Editor  of  the  London  Journal  of  Gas  Lighting,  etc^  (see 
vol.  ix,  p.  Ill,)  as  follows  :  "  Sir,— Having  recently  tried  some  experi- 
ments for  the  purpose  of  ascertaining  the  amount  of  light  lost  by  the  use 
of  various  descriptions  of  glass  shades,  I  thought  that  the  resulte  ob- 
tained might  prove  not  uninteresting  to  some  of  your  readers,  more  espe- 
cially as  it  is  a  subject  of  practical  importance,  and  does  not  seem  to  have 
attracted  the  notice  which  it  deserves. 

The  following  table  exhibits  the  amount  of  light  lost  by  the  use  of  the 
various  shades  therein  enumerated  : — 

♦  Communicated  for  tbis  Journal,  by  Mr.  Storer. 
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I>eacripUonor  tbade.  Lost  of  light 

Clear  glass,          .        -        -        .                 .  10*67  per  cent. 

Ground  glass,  (entire  surface  ground  29*48  *' 

Smooth  opal,       ....  62-83  " 

Ground  opal,      .-.-•--     66.86  ** 
Ground  opal,  ornamented  with  painted  figures,  ^ 

the  figures  intervening  between  the.  burner  V  -     73*98  ^ 

and  Uie  photometer  screen,  J 

As  the  large  amount  of  light  lost  by  the  use  of  a  clear  glass  shade  ex- 
(*]ted  some  surprise,  a  sheet  of  common  window  glass  was  placed  between 
the  burner  and  the  photometer  screen,  when  it  was  found  that  9*34  per 
cent  of  the  light  was  intercepted,  thus  confirming  the  result  obtained  by 
the  employment  of  a  shade  of  clear  glass. 

I  may  state  that  the  shades  were  selected  from  a  large  number,  and 
great  pains  were  taken  to  obtain  an  average  specimen  of  each  kind." 

It  should  be  mentioned  in  passing  th$t  Verver*  had  previously  called 
attention  to  the  subject  in  these  words : — ^^  It  is  not  necessary  to  surround 
the  wicks  [of  platinum,  placed  in  the  flame  of  the  '  water  gas/]  with  glass 
chimneys  as  is  done  with  ordinary  coal  gas ;  on  the  contrary  it  is  prefer- 
able not  to  employ  them,  because  the  chimneys,  no  matter  how  well  pol- 
if'hed  or  bow  clean  they  may  be,  always  absorb  a  considerable  portion  of 
the  light  which  is  produced.  This  loss  (deperdition)  was  shown  by  the 
following  experiment.  A  burner  with  twelve  jets  without  any  chimney 
afforded  an  illuminating  power  of  6*76  candles ;  but  on  surrounding  the 
wick  with  a  clean  and  perfectly  polished  chimney,  the  illuminating  power 
amounted  only  to  6*26  candles ;  it  had  consequently  diminished  1*60  can- 
dles, t.  e.,  22  per  cent."  But,  as  Schillingf  has  already  remarked,  this 
experiment  alone  does  not  prove  that  the  whole  of  the  lost  22  per  cent 
was  absorbed  by  the  glass  of  the  chimney,  since  the  conditions  under 
which  the  gas  is  consumed  when  a  chimney  is  used  must  be  entirely  dif- 
ferent from  those  which  obtain  when  no  chimney  is  employed. 

Immediately  after  the  arrival  in  this  country  of  the  journal  containing 
Mr.  King's  note,  I  was  requested  by  Mr.  W.  W.  Greenough,  Agent  of 
the  Boston  Gas  Light  Co.,  to  institute  a  series  of  comparative  experiments 
upon  this  subject.  Since  the  results  of  these  experiments  have  in  the 
main  fully  corroborated  those  of  Mr.  King  it  seems  but  just  to  this  gen- 
tleman to  give  them  publicity. 

Instead  of  lamp  shades,  flat  sheets  of  glass  (ordinary  window  panes) 
six  inches  wide  by  eight  inches  high,  were  fitted  to  a  rack  of  blackened 
wire  which  was  fastened  to  the  photometer  bar  (100  inches  long)  at  a  dis- 
tance of  three  feet  from  the  gas  lightj 

The  gas  employed  was  prepared,  from  the  caking  coal  of  Pictou,  N.  S., 
expressly  for  these  experiments  and  was  contained  m  a  special  gas-holder. 

♦  L^Eclairage  au  Otu  d  L*Eau  d  Narbonne  et  LEcUnragt  au  Gom  Le  Prince, 
examinit  et  comparet  par  le  Dr.  B.  Verver,  Prof,  d/e  Chimie  et  de  Phynque  d  VAth' 
hue  Hoi/ale  Je  Mcettricht.     Leide,  1868,  p.  26. 

Jin  his  Journal  fur  Gatbeleuehtung,  etc,  Muncheo,  1859,  ii,  877. 
It  does  not  appear  that  the  distance  from  the  source  of  light  at  which  the  glass 
screen  is  placed  has  any  appreciable  influence  upon  the  amount  of  light  transmitted 
by  it.    At  all  events  no  such  influence  could  be  detected  in  a  number  of  ezperi* 
ments  made  purposely  to  test  this  question. 
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The  *'  illuminating  power^'  of  this  gas  when  consumed  from  the  Tn^ 
mentary  Argand  burner*  at  the  rate  of  five  cubic  feet  per  hoar — as  in 
the  following  experiments — was  equal  to  16*00  candles  consoming  120 
grains,  by  calculation,  (in  reality  about  135  grains  as  carefully  ddteimined 
by  the  balance  in  each  case)  of  spermaceti  per  hour. 

The  experiments  were  made  in  tlie  blackened  experimental  chamber  of 
the  Boston  Gas  Light  Co.,  with  the  photometer  (Bunsen's)  which  I  am 
accustomed  to  employ  in  my  daily  tests  of  the  gas  furnished  by  the  Com- 
pany to  consumers,  every  precaution  being  taken  to  ensure  accuracy.  It 
may  also  be  mentioned  that  none  of  the  measurements  (of  the  distancei 
of  the  photometer,  from  the  standard  candle)  obtained  by  actual  experi- 
ment were  calculated, — i,  e.,  reduced  to  their  equivalents  in  candles,-HiD- 
til  the  whole  series  of  experiments  was  completed,  and  that  do  compari- 
son  of  my  own  results  among  themselves  or  with  those  of  Mr.  King  wis 
made  until  each  member  of  ^e  table  had  been  calculated  as  it  stands  bt- 
low.  Whatever  the  experiments  may  be  worth  therefore,  they  have  at 
least  the  merit  of  being  entirely  independent  and  wholly  unbiassed. 

DeseriptioQ  of  gtaas. 

Thick  English  plate, 
Crystal  plate, 
English  crown, 

*'  Double  English,"  window  glass, 
*•  Double  German,"!         " 
«  Single  German,"t  " 

Double  German,!  ground^ 
Single  German,!  ^und,| 
Berkshire,  (Mass J)  ground^ 
Berkshire  enameled,  i.e.,  ground  ) 

only  upon  portions  of  its  sur-  >  -^ 

face, — sihall  figure,  ) 

"  Orange-colored  "  window  glass,    -^ 
•*  Purple"        "  " 

« Ruby"  "  " 

"  Green"  "  " 

A  porcelain  transparency,  (Ty- ) 

rolese  Hunter,)  J 

The  term  "  loss  of  light"  employed  by  Mr.  King  does  not  at  first  sight 
seem  to  be  strictly  appropriate,  for  a  very  considerable  portion  of  the  light 
not  transmitted  by  a  glass  shade  might  De  reflected  against  the  walls  of 

*  With  the  ordinary  chimney.— Mr.  King  does  not  spedfv  what  burner  was 
used  in  his  experiments,  but  it  was  probably  the  **  fish-tail,  which  has  been  so 
often  recommended  as  a  standard  by  his  father,  consuming  four  feet  per  hour,  of 
course  without  a  chimney. 

f  Among  the  Boston  dealers,  the  term  German  is  applied  to  glass  of  Belgian 
manufacture. 

f  The  enormous  resistance  to  the  passage  of  light  which  is  offered  by  grooDd 
glass  is  certainly  worthy  the  attention  of  those  using  it  for  windows,  «fcc. 

The  discrepancy  between  Mr.  King*s  results  and  my  own  as  regards  ground  gla« 
may  perhaps  be  owing  to  the  fact,  that  the  window  glass  used  by  myself  was  mwrt 
eoartdy  ground  than  the  lamp  shades  employed  by  him. 
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the  apartment  in  which  the  lamp  is  hurning  and  thus  aid  in  the  general 
illummation  of  the  room.  The  meaning  which  Mr.  King  attaches  to  the 
term  is  however  so  perfectly  evident  that  I  have  not  hesitated  to  follow 
him  in  using  it.  For  that  matter,  there  can  be  no  doubt  but  that  the 
numbers  given  by  us  express  as  accurately  as  the  circumstances  of  the 
case  will  admit,  the  actual  diminution  of  the  amount  of  light,  falling  for 
example  upon  the  pages  of  a  book  held  near  to  its  source,  which  would 
be  occasioned  by  the  interposition  of  the  shades  enumerated  in  our  tables. 
Boston,  April  20, 1860. 

[We  cannot  doubt  that  the  great  loss  of  light  proved  by  the  experiments 
above  given,  is  to  be,  in  part  at  least,  accounted  for  by  the  conversion  of  a 
portion  of  the  light  into  heat — ^an  effect  perfectly  in  harmony  with  the  the- 
oiT  of  transverse  vibrations  as  applied  to  explain  the  phenomena  of  polari- 
sation of  heat.  On  this  theory,  heat  and  light  are  different  effects  produced 
by  one  and  the  same  cause,  and  they  differ  physically  only  in  the  rapid- 
itv  and  amplitude  of  their  vibrations.  The  screen  through  which  the 
vibrations  of  light  are  propagated  serves  to  diminish  first  the  rapidity  of 
the  vibrations  requisite  to  produce  the  most  refrangible  rays,  and  in  pro- 
portion as  the  transparency  of  the  screen  is  diminished  by  any  cause,  in- 
herent or  superficial,  this  arrest  becomes  more  and  more  complete.  As 
the  more  rapid  etherial  vibrations  have  probably  the  least  amplitude,  we 
infer  from  analogy  in  sound-waves,  that  as  waves  of  least  intensity  have 
the  greatest  amplitude,  so  with  the  luminiferous  ether  the  extreme  red 
has  but  little  brilliancy.  Hence  the  loss  of  light  from  polished  screens 
is  small  compared  with  that  observed  in  screens  of  opaline  or  rough- 
ened glass.  It  would  be  instructive  to  examine  the  spectrum  obtained 
from  a  pencil  of  rays  under  each  of  the  cases  given,  by  means  of  a  sul- 
phid  of  carbon  prism. 

The  subject  of  absorption  of  light  by  screens  has  long  since  been  care- 
fully examined  by  Bouguer.*  By  a  photometric  method  essentially  like 
Rumford*s,  Bouguer  measured  the  loss  of  light  in  the  beam  of  a  candle 
compared  with  a  flambeaux  and  also  with  the  light  of  full  moon,  in  pass- 
ing through  16  thicknesses  of  common  window  glass  having  an  united 
thickness  of  21*48  millimetres  =  '85  inch.  The  mean  loss  of  light  shown 
by  these  trials  was  as  247 : 1,  or  over  99  per  cent  of  the  whole  Quantity. 

Six  plates  of  the  purest  mirror  plate-glass  having  an  united  thickness 
of  15'128  millimetres  diminished  the  light  in  the  ratio  of  10  to  3,  occa- 
sioned a  loss  of  about  70  per  cent  of  diffuse  daylight  A  mass  of  very 
pure  glass  about  three  inches  thick  diminished  the  light  only  about  half 
the  latter  amount,  owing  to  its  being  a  single  mass  and  not  cut  up  into 
many  planes. 

He  also  measured  the  absorbing  power  of  sea-water  for  light  and 
found  as  the  results  of  experiments  made  in  France  and  of  observations 
also  in  the  torrid  zone,  that  at  the  depth  of  311  French  feet  the  light  of 
the  sun  would  be  equal  only  to  that  of  the  full  moon^  and  at  the 
depth  of  679  feet  would  wholly  disappear.  He  estimates -the  trans- 
parency of  the  air  as  4575  times  greater  than  that  of  sea-water,  and 

*  Traits  SOptiqae  ntr  la  Oradation  de  la  Lumiere  (ouvragt  potthunu) :  pMU 
par  M.  TAbbe  De  La,  Cailli.    Parts,  1760, 4to,  pp.  868. 


424  Scientific  InteUigence. 

from  the  properties  of  a  logarithmic  curve  (which  he  calls  graduluciqwi) 
whoso  fuDctioDS  he  had  determined  experimentally,  he  seeks  to  fix  the 
outer  limits  of  the  atmosphere.  Bougner  was  an  expert  geometer  and 
sustains  all  his  conclusions  by  mathematical  demonstrations.  His  multi 
seem  to  have  received  less  attention  than  they  merit,  the  only  reference 
to  his  researches  I  have  seen  being  by  Daguin  in  his  excellent  Tndli  de 
Physique,  iii,  300,  1869. 

We  should  not  omit  in  this  connection  to  refer  to  the  veiy  interesting 
observations  of  Draper*  on  the  spectrum  formed  by  means  of  a  platJDom 
wire  heated  gradually  from  dull  redness  to  perfect  whiteness  by  a  volts- 
electric  current.  He  observed  the  red  part  of  the  spectrum  to  appeir 
first  and  as  the  heat  and  brilliancy  of  the  wire  increased  the  other  colon 
of  the  spectrum  appeared  after  the  violet  This  result  perfectly  harmon* 
ices  with  views  above  expressed. — ^b.  s.,  jb.] 

Astronomy. — New  Planets. — ^A  new  planet,  the  59th  of  the  sronp 
between  Mars  and  Jupiter,  was  discovered  Sept  15,  1-860,  by  lir.  Jamei 
Ferguson,  of  the  Washington  (D.  0.)  Observatory.  It  was  then  about 
as  bright  as  a  star  of  the  llm  magnitude. — OoukPs  Aeiron,  •/bwnd, 
No.  140. 

The  58th  Asteroid  (since  named  Coneardia)  was  discovered  March  24, 
1860,  by  Dr.  Luther  of  the  Observatory  at  Bilk. 

Personal. — Trot  J.  D.  WHiTNxr,  State  Greologist  of  California,  stiled 
from  New  York  for  his  post  of  duty  on  the  22d  of  October  last  with 
Prof.  Wm.  H.  Brewer  (late  of  Washington  College,  Pa.)  in  charge  of 
the  Department  of  Agricultural  Chemistry  and  Botany,  and  Mr.  Willum 
AsHBURNER  who  is  assistaot  in  the  field  Geoloeical  and  Astronomical  worL 
The  head-quarters  of  the  survey  will  be  for  Uie  present  at  San  Francisco. 
But  the  Act  authorizing  the  survey  contemplates  the  establishment  of  a 
State  museum,  on  the  most  extensive  scale,  the  location  of  which  is  to  be 
determined  by  a  future  legislature,  which  place,  wherever  it  may  be,  will 
doubtless  be  also  the  permanent  head  quarters  of  the  survey.  For  the 
present,  letters  addressed  to  any  member  of  the  corps,  "  State  Geol.  Sur- 
vey, San  Francisco,"  will  reach  their  destination.  Parcels  or  books  for 
Prof.  Whitney  or  any  member  of  the  corps  may  be  sent  to  care  of  B. 
Westermann  <fe  Co.,  440  Broadway,  New  York.  No  similar  enterprise  in 
the  United  States  has  ever  been  set  on  foot  on  a  more  liberal  and  enlight- 
ened basis,  or  opened  under  more  favorable  auspices  as  respects  either  the 
importance  of  the  work  to  be  done  or  the  ability  of  those  charged  with 
the  duty. 

The  General  Index  to  the  3d  decade  of  volumes  of  the  2d  Series  of 
this  Journal,  now  complete,  occupies  more  than  the  space  usually  ap- 
propriated to  our  Scientific  Intelligence,  and  our  numerous  friends,  whose 
contributions  are  thereby  excluded  from  the  present  issue,  will  pardon 
the  unavoidable  delay. 

Obituary. — Died  in  Montreal,  Oct  9,  Dr.  W.  P.  Holmes,  well  known 
as  an  early  cultivator  of  mineralogy  and  botany  in  Canada,  an  active 
promoter  of  the  Montreal  Natural  History  Society,  and  for  the  last  ten 
years  professor  of  Medical  Jurisprudence  m  McGill  College,  Montreal. 

*  This  Journal  [2],  iv,  888,  and  v,  1. 
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Synop.  Method.   Liehenium  oaBid^ 

etc.,  noticed,  xxx,  276. 
Tasmania,  Flora  of;  /.  J).  Hookm,  ^ 

ticed,  xxix,  440. 
Tasmanian  Flora,  xxv,  292L 
Three  new  ferns  fixxn  Califomii  ^ 

Or^on,  J>,  a  EaUm^  y-r«  13&, 
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BOTAKT— 

TT^KiilM,  EnimL  Plantamm  Zeylanlc., 

noticed,  xxx,  270. 
Tuberifonn  vegetable  productions  from 

Cliina,  xxYii,  438. 
Tuekertnaii'i  Lichenes,  <fe€.,  xrvi,  HSL 
Tulame^  xzii.  486. 

yUmorirCi  Notices  sar  1'  AmeUontlon 
des  Pluites,  etc.,  noticed,  xxTil,  440. 
Weiper'i  Annales,  xxv,  112,  xzriL  488L 
Annales  Bot.  Syst.  by  JfiMfr,  no- 
ticed, XXX,  276. 
WeddeO,  xxU.  487. 

on  tlie  Urticeae,  xxv,  109. 
WUwCm  Bryologia  Britannica,  zzi,  187. 
ZoUinaer^  on  vegetation  around  the  vol- 
canic craters  of  Java,  xxvi,  416l 
AtmaUfaDicL  Universel,  noticed,  xxi,40a 
Boondaiy  Survey,  noticed,  xxvi,  96. 
BouHer't  Astronomy,  noticed,  xxiv,  169. 
Bowerbank^  J.  8,.  on  the  8pongiad»,  zxiL 
416,  tfTxxv,  il4.  *~-*-«* '  '^^ 

Bowlder  from  drift,  of  Amherst,  xxli,  897. 
jBbycfen,  U.  A,y  offers  premium,  xxix,  449. 
BraconnoJL  H.,  death  of;  xxi,  118. 
JBrtuUev^  F.,  shooting  stars  of  Aug.,  1859, 

BradiML  F,  iC,  discovery  of  new  fossils  in 
the  Potsdam  Sandstone,  xxiv,  484. 
on  a  new  trilobite,  xxx.  241. 

Bnrnn^  A.^  Vegetable  Individual,  in  its  re- 
latioA  to  species,  xxi,  58. 

Brmmmm^t  Handbook  of  Receipts,  no- 
Uced,  xxv,  449. 

Brazil,  explorstions  of;  xxvi,  878. 

Bread  fW>m  fern  root,  xxiv,  28L 

on  fermented,  X  DayglUh^  xxx,  899. 

Aneci^    Cours  de  Mechanique,  noticed, 

Bftmer^  W.  H.^  on  the  motions  of  certain 

winding  pUnts,  xxvii,  202. 
BrtumUr^  absorption  of  matter  by  surfitces 

ol  bodies,  xxi,  29a 
existence  of  Acari  in  mica,  xxi,  296. 

^phenomena  of  decomposed  glass,  xxi, 

Bridges  of  iron,  history  of;  xxiv,  25a 
Brine  in  food,  use  of,  xxli,  104. 
British  Association,  xxii,  449. 

address  of  president  of,  xxiv,  415. 
Brodit,  on  graphite,  xxix,  274. 
BromMd'$¥loT&  Vectensis,  noticed,  xxiii, 

Bttmgham  on  Isaac  Newton,  xxvii,  40. 
Browriy  Boberi^  life  of;  noticed,  xzviii,  161, 
290. 

obituaiy  of,  and  notices  of  works, 
xxvi,  279. 
Brushy  O,  J.y  8th  Sup.  to  Dana's  Min., 
xxix,  868. 
Mineralogical  notices^  xvi,  64. 
on  Antigorite,  xxiv,  128. 
on  Boltonite,  xxvii,  895. 
on  Chalcodite,  xxv,  196. 
on  Dechenite,  xxiv,  110. 
on  Panithorite,  xxiv,  124. 
Buckland,  W.,  obituary  of,  xxii,  449. 
Buddeuy  a,  JL,  height  of  mountains  of  B. 

Carolina  and  Tennessee,  xxvii,  286. 
AMfttofi,  on  oi^ganic  compounds  contain-' 
tag  metals,  xxviii,  146. 


Bi^j  H,  8..  on  some  compounds  of  Ethyl- 
ene, xxiii,  176. 

Building  material,  on  testing,  J,  Henry ^ 
xxii,  30. 

Bullet  from  a  man's  lung,  xxvi,  192. 

Bvnmij  on  blowpipe  experiments,  xxix, 

Amsm  and  Kirthhiaffy  chemical  analysis 
by  observation  of  spectra,  xxx,*  415. 

on  the  existence  of  new  simple 
bodies,  XXX24IO. 

BuJOer,  J.  ByYhWo^oj^y  of  the  Weather, 
by,  noticed,  xxi,  447. 

c. 

Cactacee  of  the  U.  States,  Engdmann^ 

xxiU,  128. 
Cagniard  Latour,  biography  of;  xxix,  266. 

death  of.  xxviii,  m. 
OaJwuTM^  amids  of  monobasic  acids,  xxiv, 
142. 
Chimie,  noticed,  xxi,  261. 
salicyl,  new  derivatives  o^  xxiv,  425. 
Calcium,  on  new  method  of  preparing, 
Carofiy  XXX.  128. 
preparation  of,  xxvi,  40L 
Calculating  machine,  Swedish,  specimen 

tables,  noticed,  xxiv,  447. 
Califomi^  Acad.   ScL,  Proceedings   of, 
xxiii,  299. 
climate  of,  BariUU.  xxii,  291. 

for  1865,  H.  CHdtwru,  xxi,  806. 
earthquakes  in,  Tnuky  xxii,  110,  xxv, 
146.  \ 

evaporation  at  Tulare  Lakes,  W,  P. 
Bkike,  xxi,  365. 
ferns,  new,  2>.  C.  EcUon^  xxii,  18a 
Geological  Reports  on,  noticed,  xxvi, 
122,  123. 
survey  of,  xxx,  157, 421 
hydrography  of  San  Francisco  Bay, 
historv  of,  Kofd,  xxvi,  872L 

mollusks  of  coast,  P.  OarpenUr,  xxii, 
48a 
mud  volcanos  of;  xxvi,  28a 
observations  on,  firom  W,  P.  BUMs 
Report,  xxv,  817. 
temperature  ofl  xxv,  287. 
tides  o^  A.  D,  Bachty  xxi.  1. 
OampbtRy  J,  JLf  on  aurora  ox  1869,  xxix, 

Canadian  Journal  of  Science,  noticed,  xxi. 

450. 
Canals,  maritime,  xxix,  271. 
CanJMdy  C.  A.y  on  aurora  of  1869,  xxx,  847. 
Cannon,  rifled,  xxix,  270. 
Cantonite,  Pratty  xxii,  449. 
Caoutchouc,  artificial,  xxvii,  255. 
tree  producing,  xxiii,  107. 
vulcanized  by  means  of  sulphur  and 
lime,  O.  de  ClavbrVy  xxx,  26a 
Capillarity,  xxiii,  445u 
Carbon,  crystallized,  xxi,  4ia 
photographs,  xxviii,  429. 
protosulphld  of,  xxiv,  426. 
Carbonates  of  lime  and  baryta,  action 

with  laline  solutions,  Storery  xxv,  41. 
Carbonic  aaid,  agency  of;  in  past  time, 
«0fiJliefti,xxii^229. 
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Carbonic  acid,  formic  acid  fh)m,  xxU.  408. 
in  mineral  waters,  Storer^  xxv,  41. 
influence  of  light  on  amount  given 
off  by  animals,  xxi,  146. 
purification  of,  xxvi,  400. 
Carbonic  oxyd.  effects  of  inhaling,  on 

Chenot,  xxi,  254. 
Carboniferous  limestones  of  'the  MLbsIb- 
Bippl  vallev^.  HaU,  xxiU.  187. 
rocics  of  Kentuck:y,  xxiii,  274. 
Carlcop:raphy.   C.  Dewey,  xxiv,  4fi,  xzvii, 

78,  xxvlii,  231,  xxix,  Sia 
Carolines,  on  Ponape,  one  of  the,  L,  H. 

Oulieky  xxvl,  84. 
CaiverUery  W.  Ry  on  Foraminifcra,  xxi, 

on  the  Microscope,  noticed,  xxiii,  149. 
CnrtiSy  J.    V.y   on  zoological   catalogue, 

xxix,  129. 
Oanui'a  Icones  Zootomicae,  noticed,  zxvi, 

141. 
CVMomo/or,  P..  a  new  mode  of  meaBuring 

crystals,  xxiv,  251. 
Casparyy  R,y  Consp.  Syst.  Hydrilleamm, 

noticed,  xxiv,  154. 
OasMdavy  &  A.,  and  Z^on,  on  new  species 

of  Crinoidea,  xxviii,  288. 
Castedctyy  S.  A.yOn  new  species  of  Crinoi- 

dea,  xxix,  68. 
CasweUy  A.y  in  £urope,  xxx,  808. 
Catalysis  and  contact  actions,  Zostset,  xxx, 

411. 
Cttuchy,  A.,  death  of,  xxiv,  299, 408. 
Cellulose,  digested  by  sheep,  xxix,  482. 
solution  oT  in  ammonio-oxyd  of  cop- 
per, xxix,  429. 
transformation  to  sugar,  xxviii,  480. 
into  parchment,  xxviii,  431. 
Centcmodon,  fossil  reptile,  xxii,  123. 
Central  Asia,  KhanikoflTs  expedition  In, 

xxix,  91. 
Cerium,  preparation  of  pure  compounds 

of,  xxv,  438. 
Challi,  spou&reous  origin  of  siliceous  bod 

ics  of,  xxii,  415. 
Chandlery  C.  F.y  Miscellaneous  Chemical 

Researches,  noticed,  xxiii,  149. 
Chapman's  Flora  of  the  Southern  U.  8,, 

notice  of,  A.  Graify  xxx,  137. 
ChappeWttnUhy  J.y  barometric  action  dur- 
ing a  tornado,  xxiii,  18. 
Chatiriy  A.y  on  Vaslineria  spiralis,  noticed, 

xxiv,  155. 
Chauvenety    Wm.y   announcement   of  his 

manual  of  spherical  astronomy,  xxviii, 

804. 
professor  of  Math,  in  Univ.  of  Mo., 

XXIX,  145. 
Chemical  News,  The,  W.  CrookeSy  xxix, 

282. 
Notices,  xxix,  113,  272,  423. 
Technology  of  Bonalds  and  Richard- 

Aon,  noticed,  xxii,  149. 
Chemistry  and  Physics,  abstracts  of,  xxviii, 

144,  276,  432. 
inverse  substitutions  in,  xxiv,  428. 
theory  of  substitutions  in,  xxiv,  410. 
Chenot,  obituary  of,  NicJdhy  xxi,  256. 
Chevreuly  odors  of  perfumes,  xxviii,  427. 
Chicago  Acad.  Sci.,  constituMon  of,  no- 
ticed, xxx,  159. 


Chimborazo,  ascent  of,  Bemyy  xzt,  141. 
China,  Tellow  River,    Matgowim,  xxir, 

278. 
Chinese  poisons,  xxvl,  225. 
Chlorid  of  lime,  new  mode  of  testing,  xxi, 

406. 

Chlorids  at  Vesuvius,  xxiv,  278. 
Chlorimeti7,  xxi,  405. 
Chlorine,  determination  of  by  titritioii, 
xxii,404. 

effect  of,  in  coloring  the  flame  of 
burning  bodies,  xxi,  2^ 
Chlorophyll,  on,  Fr^mu^^xx^  ISL 
Cholera,  note  on,  xxi,  120. 
Cbromate  of  lead,  preparation,  for  use  in 

analyses,  Vofdy  xxvii,  419. 
Chromium,  blowpipe  assay  ot^  Wlgard^ 
xxiv,  887. 
crystallized,  etc.,  xxir,  14L 
easy  mode  of  preparing,  zxriii,  488. 
Chronometers,  electnc^zzu,  268. 
Cinchonia,  test  for,  J,  U.  JKO,  xxvi,  108. 
Clarky  A.y  new  doable  stars,  zxr,  ISO^ 
xxix,  297. 
new  micrometer,  xxix,  296. 
telescope  of,  xxi,  158. 
CUxrky  H.  J.y  notice  of  Agassiz  on  the 
Embryology  of  the  Turtle,  xxr,  342. 

on  an  improved  microscope,  xxriii, 
87. 
on  equivocal  generation,  xxviii,  154 
on  the  origin  of  vibrio,  xxviii,  107. 
Clarky  &  M,y  new  compressor,  ^kc,  xxix, 

448. 
Clarky  T.  E.y  inaugural  dissertation  ol^ 
noticed,  xxiv,  44*^ 
on  Fichtclite,  xxv,  164. 
Classification,  Agassiz  on,  reviewed,  /.  D. 
DanUy  xxv,  321. 

of   Crustacea,  DanOy  xxii,  14,    xxr, 
835. 
of  mammals,  JL  Owetty  xxv,  177. 
of  mammals,  origin  of,  natural  sys- 
tem, xxiv,  410. 
ClauHy  on  the  platinum-metals,  xxix,  425. 
Clausiusy  JLy  application  of  the  mechani- 
cal theory  of  heat  to  the  Steam  Engine, 
xxii,  180,  364. 
mechanical  theory  of  heat,  xxiii,  25l 
Cleavage,  slaty,  xxiv,  150. 
Climate,  ancient,  xxvi,  121. 

as  influenced  bv  the  distribution  of 
land  and  water,  HennestVy  xxvii,  816. 
of  California,  O.  BarOkty  xxii,  291. 
laws  regulating  Isothermal  lines,  J7m- 
n^MW,  xxvii,  328. 

of  San  Francisco  for  1855,  H.  Otbbonty 
xxi,  305. 
tertiary,  xxvi,  279. 
Climatology  of  U.  States,  by  L.  BUtdgdy 
noticed,  xxiv,  299. 
reviewed,  xxv,  235. 
Cloclcs,  electric,  at  city  of  Marseilles,  xxi, 

405. 
Clouds,  reflections  by,  in  the  Catskills, 

xxvi,  298. 

Coal  and  its  Topography,  by  /.  P.  Ledeyy 
noticed,  xxii,  30a. 
Breckenridge,  xxv,  285. 
canncl,  J.  S'.  Newbeiry  on  formation 
of,  xxiii,  212. 
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Coal  flcidfl  of  the  £.  Indian  Archipelago, 
xxiil,  157. 

formations  of  N.  America,  L»  Lea- 
quereuz^  xxylii.  31,  xxx,  63,  3674 

formation  of  Saxony,  OeiniU  on,  no- 


ticed, xxli,  45i. 

meosares,  on  carbonate  of  iron  in, 
W,  R  Boaen^  xxi,  339. 

mineral^  blowpipe  assay  of,  CJiapmim^ 
xxvi,  127. 

mineral,  in  Peru,  xxii,  274 

of  Saxony,  Steiriy  xxv,  28SL 
results  of  action  of  heat  on  bitumin- 
ous, A.  A,  Hai^y  xxvii,  294. 
tar  as  a  disinfectant,  xxviii,  425. 
Cban,  T.,  eruption  at  Hawaii,  xxii,  240. 
eruption  of  Mauna  Loa,  xxi,  i39,  287, 
xxTii,  410,  xxix,  308. 
on  Kilauea,  xxi,  100. 
Tolcanic  action  on  Hawaii,  xxiii,  435. 
volcano  of  Kilauea,  xxv,  136. 
Coast  Survey,  measurement  of  base  in, 
xxv,  58. 

notice  of  history  of  progress  of, 
xxvii  448.  *     ° 

'  Report,  1856,  xxiv,  169. 
for  1856,  xxy<  315,  45a 
for  1857,  xxviii,  92. 
KohPt  report  on  discoveries  on 
the  Pacific  Coast,  xxviii,  93. 

review  of  results  ot^  xxv,  75*249. 
Cobalt  and  nickel  in  N.  Carolina,  WurU 
on,  xxvii,  24. 

equivalent  o^  xxiv,  427,  xxvy  488. 
sesquioxyd  and  nitrite  of  potash, 
Stromeuer^  xxi,  417. 
Coffin^  M.y  on  aurora  of  1859,  xxx,  35L 
Cold  weather  at  Hanover,  N.  H.,  xxiv, 

156. 
Color,  cause  of.  J.  Smith,  xxix,  276. 
Colors  subjective,  experiments  tn,  0.  iVl 

Bood,  XXX,  182. 
Colorado  River,  survey  ofl  xxvl,  95. 
Combustion,  influence  ox  solar  light  on, 
-    John  LeConte,  xxiv,  817. 
Comet,  Donati*s,  xxvii^  14& 

dimensions  of  DonatPs,  W,  A.  NorUm^ 
zxtx,79,38a 

*   dynamical  condition  of  the  head  of, 
W.  A,  Norton,  xxvii,  8a 
new,  Bruhna.  xxi,  438. 

W.  mtcfuM,  xxi,  438. 
of  1855,  elements  of,  Bilmker^  xxi, 
439. 

first  of  1857,  xxiU,  447. 
2d,  3d  and  4th  of  1857.  xxiv,  289. 
new,  5th  and  6th  of  1857y  xxv,  12a 
1st  and  2d  of  1858,  xxv,  447, 448. 
8d  of  1858,  xxvi,  146. 
4th  of  1858,  xxvl,  433. 
5th  of  1858,  (DonaU's),  xxvi.  438. 
7th  of  1858,  xxvi,  434. 
Comets  of  1858, 1859.  xxviii,  163. 
polarized  light  of,  xxviii.  155. 
comas  and  tails  o^  BarUett,  xxix,  62. 
Compressed  air,  xxv,  96. 
Compressor  fot  use  with  microscope, 

new,  8.  m,  Clark,  xxix,  448. 
Conrad.  T.  A.,  fossil  tertiary  sheUs  of  Cal- 
ifornia, collected  by  Blake,  xxi,  268. 
on  a  new  Unio,  xxi,  172. 
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Continents,  on  the  relations  of  the  coast- 
lines of,  and  the  Arctic  and  Antarctic 
circles,  xxiv,  433. 

Owen,  on  outlines  of,  xxv,  130. 
Conybeare,  W.  D.,  biographV  of,  xxvii,  63. 
Cook,  O.  If.,  subsidence  of  New  Jersey 

coast,  xxiv,  341. 
Cooke,  J.  P.,  chemical  problems  and  reac- 
tions, noticed,  xxiv,  160. 

Chemical  Physics  by,  noticed,  xxix, 
450. 
classification  of  elements,  xxvii,  129. 
memoir  on  compounds  of  zinc  and 
antimony,  noticed,  xxx,  159. 

variation  of  constitution  in  mineral 
species  independent  of  phenomena  of 
isomorphism,  xxx,  194. 
Cooper i  J.  G.,  on  forest  trees  of  N.  Amer.,- 

xxix,  128. 
Conservatory  of  Art  and  Science,  Boston, 

xxvii,  451. 
Copper,  artificial  crystallization  of,  J.  W.- 
Mallei,  xxx,  253. 

metallurgy,  Ac,  ot,  by  PiggoU,  noticed, 
xxv,  446. 

Juantitative  determination  of,  Mohr, 
,417. 

sulphate,  preparation  of,  H.  Wurtz, 
xxvl,  367. 
Copper-wire  for  helices,  substitute  for, 

xxii,  267. 
Coprolites^  analyses  of,  xxiv.  111. 
Coral,  rate  of  growth  of,  T.  Lyman,  xxvi, 
447. 

reefs,  agency  of,  in  forming  Florida, 
J.  LeOonte,  xxm,  46. 
from  N.  Carouna,  Emm4m*,  xxii,  389. 
Cordilleras  on  Gulf  of  St.  Bias,  xxviu,  93. 
Comette,  A.,  on  aurora  of  August,  1859, 

xxvUi,  39a 
Correction  of  error  respecting  Dav>''8  dis- 
covery of  alkaline  metals,  xxviii,  278. 
Cosmogony  of  T.  A.  David,  noticed,  xxv, 

loa 

Cosmology,  Hkkok^t  Rational,  reviewed, 

xxviii,  m 
Cretaceous  fossils  of  Nebraska,  xxiv,  275. 
fossils  of  the  carboniferous  limestohe 
of  Indiana  and  HUnois,  xxit,  276. 
of  the  U.  States.  J.  HaU,  xxiv.  TZ. 
of  New  Jersey,  (note),  xxviii,  88w 

correcteil,  xxViil,  151. 
see  Otology. 
drihoidea,  nine  new  species,  xxviii,  233. 
Devonian,  of  Coblentz,  reference  to 
paper  on,  xxiv,  280. 
Crockett,  J.  M.,on  aurora  of  1859,  xxx,  847. 
Crocodile,  fossil  of  Nebraska,  Jtxii,  120. 
Crookes,  W  new  chemical  journal,  notice 
of,  xxix,  282. 

wax-paper  photographic  process,  xxii, 
159. 
Crosaon,  D.  C,  on  aurora  of  Aug.,  ia59, 

xxix,  96. 
Crucibles,  on  care  of  platinum,  Erdmann, 

XXX,  265. 
Crustacea,  classiQcation  of,  J.  B,  Dana, 
xxii,  14,  xxv,  335. 
Cumae,  Agassiz,  xxii,  285. 
fresh  water  Entomostracan  of  South 
I    America,  lAMoek,  xxii,  289. 
XXX,  No.  W.-NOV.^\«Qa. 
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Crustacea,   Isopod,   from  the 
Bea8,  J.  EighU,  xxii,  391.  I 

reference  to  paper  on  PttueoBOic  Di- 
valvc  EntomoBtracan,  xidi,  285. 

StimpfKm't  reaearches,  noticed,  xxvi, 
141  44o. 
Crjrstalllno  form  not  neccflsarUy  Indiea- 
tWe  of  definite  chemical  compoeition, 
/.  P.  Cooke,  XXX,  194 

of  iodine,  xxi,  412. 
of  phosphorus,  xxi.  412. 
of  selemum,  xxi,  4iL 
CrystalliflEatlon,  fact  in,  JSchroeder^  xxrli, 

m 

of  rarious  salts,  Marignae  on,  refer- 
red to,  xxvl,  402. 
Crystallofi^eny,  facts  In,  xxiii,  114. 
Crystal  models  in  wood,  on  sale,  xxvi, 
960. 

of  glass,  manufkctured  by  F.  ThamtUj 
xxvi.  860. 
Crystals,  mafi^etic  induction  of,  Hueker^ 
XXV,  272. 

mode  of  measuring,  P.   Caaamajory 
xxiv,  251. 
Cfulgariy  E.  W.,  on  aurora  of  Aug.,  1859, 

xxix,  97. 
Curare  in  treatment  of  tetanus,  xxix,  209. 
Currents,  northern  oceanic,  xxiv.  237. 
oceanic,  ^.  R  Hunt,  xzvii,  109. 

/.  A  Dana,  xxvi,  231. 
tidal,  of  N.  Yorlt  bay,  Baehe^  xxvi, 
334. 
Curtia's  Geol.  and  Nat.  Hist  Surv^of  N. 

Carolina,  Pt  HI.,  noticed,  xxx,  275. 
Curves,  in  forms  of  flowers,  &c.,  xxiv, 

444. 
Cyclopedia,   New   American,  notice  of, 
xxix,  303,  451. 

D. 


Dalton,  J.,  Memoir  on,  noticed,  xxiii,  449. 
Dana,  J.  2>.,  Arctic  Explorations,  of  Dr. 
Kane,  review  of,  xxiv,  235. 

cephalization,  a  fundamental  and  po- 
tential clement  in  classification,  xxv, 
213,  336. 
Chondroditc,  on  crystals  of,  xxi,  198. 
Cnistacea,  classification  of,  xxli,  14. 
drift  period,  note  on  the,  xxiv,  432. 
Europe,  departure  for,  xxviii,  450. 

return  from,  xxx,  308. 
fossils,  note  on  new,  in  the  Potsdam 
Sandstone,  xxiv,  434. 
generation,   on   spontaneous,   xxvii, 

geological  history,  on  American,  xxii, 

plan  of  development  in  American, 
xxii,  335. 

Geological  Report  of,  proposed  re 
print  of,  xxii,  452. 

Iron,  note  on  Ranmielsberg  on  titanic, 
xxvii,  423. 

Lcucophane,  Fowlcrite,  Pectolite,xxl, 
205,208. 
Marcou's  Gcolog)',  xyvii,  137. 

of  Nortn  America,  xxvi,  823. 
strictures,  notice  of.  xxviii,  153. 
Mauna  Loa,  eruption  o^  xxrU,  410. 


Antarctlcj|Z>ei#ia,  /.  2>.,  Manna  Loa,  Tolcuiic  actioa 
at,  xxi,  241. 

Mineralogical    Supplement,  lecoitd, 
xxi,  198. 

third,  xzU.  240. 
fourth,  xxiv.  107. 
fifth,  xxv,  8901 
sixth,  xxvi,  345i 
seventh,  xxviii,  128L 
eighth,  by  Bnah^  xxix,  80S. 
Nat.  Hist,  of  U.  8.,  review  of  A^udz*f 
contributions  to,  xxv,  2O0>,  821. 

oceans,  note  on  currents  of  the,  xxvi, 
281. 
parthenogenesis,  xxiv,  890L 
prehnite  and  chrysolite  isomcrphoof, 
xxvi,  801. 
ripidollte,  on  casts  of,  xxviii,  2S0t 
sandstone  of  Conn,  river,  age  ot  xxi?. 
427. 

silicates,  dassiflcation  of  the  mineial 
hydrous,  xxvi,  d0L 
Species,  errata  to  paper  on,  xxvi,  14S. 
thoughts  on,  xxiv,  SOS. 
^Zoophytes,  Synopsis  of  Report  od^ 

DaniePs  cfeological  Report,  noticed,  xxr, 

275. 
DarlingtofCi  American  Weeds  and  Useflil 
Plants,  noticed,  xxviij  487. 

notice  of  Gray's  Manual  of  Botany, 
xxii,  437. 
Danioin,  (7.,  Origin  of  Species  by  Natvnl 
Selection,  notice  of.  xxix.  140L 
review  of;  xxix,  153. 
discussion  between  two  readen 
of,  Oray  and  TreadweU,  xxx,  228. 
review  of,  A.  Gray,  xxix,  158. 
Agasfiz,  xxx,  142L 
PanonSj  xxx,  1. 
theology  of,  xxx,  220. 
Dattbeny,  C,  Lectures  on  Roman  husband- 
ry of.  noticed,  xxv,  802. 
Davbree.  artificial  formation  of  minenls, 

xxi.  m. 
Daualish,  J.,  on  fermented  bread,  xxx,  829. 
Davie$j  Cosmogony  of,  noticed,  xxv,  108. 
Davis,  J.  B.,  on  measurements  of  the  hu- 
man races^  xxix,  329. 
Davis^  N.  K.,  meteor  of  July  8th,  1880, 

xxiii,  138. 
Datns's  Theoria  Motus  of  Gauss,  noticed, 


xxvl,  147. 
DavisorVs  pressure  gauge,  xxix,  203. 
Davy,  Sir  H.,  discovery  of  alkaline  metalj>t 
error  concerning,  corrected,  xxviii,  2TR. 
Datees,  W.  It,  descrlp.  of  an  equatorisl, 
xxix,^l. 
on  Saturn,  xxi,  158. 
Dawson,  J.  W.,  Archala,  xxix,  140. 
on  Devonian  trees,  xxiv,  ^Oi 
post-pliocene  of  Montrcsal,  xxv,  275t 
post-tertiary  of  the  SL  Lawrence  tiI- 
ley,  xxvii,  434. 
DaiD8(m,  S.  J.,  his  Lake  Superior  report, 

noticed,  xxviii,  151. 
Dawson,  W.,  on  aurora  of  1859,  xxx,  845t 
Dayman^s  Atlantic  soundings,  xxvi,  219. 
Dead  Sea,  H.  PaoU,  xxiii,  290. 
DeCandoUe'i  GeograpMcal   Botany,  no- 
Uced,  xxii,  429. 
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Ik  CandoU^B  ProdromuSf  noticed,  zxiii,126.  { 
I>c  Claustm^  on  plants  famishing  fibre  for, 

paper,  and  on  artificial  gutta  perdia,! 

&c.,  xzi,  290.  I 

Declinometer  observations  at  Girard  Col- 

lege,  discussion  of,  A,  D,  Bache,  zzix, 

Deep  Sea  soundings,  new  apparatus  for, 
xrviii,  1. 

importance  of,  for  a  submarine  tele- 
graph, xrviii,  51. 

inseaofKamtschatka,/.  Tf.  jB(l^ 
fey,  Ed,  281 
Ddaney^  JEL  M.  J.^  on  aurora  of  1869,  xxz, 

349. 
Dennig^   W.  C,  on  aurora  of  1859,  xxz, 

361. 
Densities  of  vapors,  calculation  of,  Kopp^ 

xxiv,  422. 
Density  of  the  earth,  mean,  xxv.  443. 
Depth  of  Mediterranean,  xxv,  SlO. 
De  Saustuni'B  Mexican  Crustacea,  xxvii, 

445. 
DemAoigeauXy  ui.,  extracts  from  a  ps^r  by, 

on  refraction  in  minerals,  xxv,  ^6. 
Luor  on  fossil  Echinids,  noticed,  nnrii, 

276. 
DemreU^  discussion  on  simple  bodies  with 

Jhrnias,  xxviii,  121. 
DevilUj  on  methods  of  preparing  the  ele- 
ments, xxiv,  141. 
on  producing  high  heat,  xxU,  105. 
on  sllicium  and  sillciurets,  xxiv,  ^^. 
DevUU,  SL  Claire,  work  on  manufiu^ture  of 
aluminum,  xxviii.  126, 160.  I 

Devonian  trees,  J.  W.  Jktwson,  xxiv,  280.  I 
Dewey,  C,  Caricography,  xxiv,  46,  xxvii, 
78,  xxviU,  231,  xxix,  m.  I 

notice  of  Emmons's  Report  on  North 
Carolina  geoloj^.  xxiv,  ^. 
on  aurora  ofl859,  xxix.  253. 
Lake  Ontario,  varying  level  of,  xxvii, 
398. 
Neo-macropia,  xxii,  801. 
Diomagnetic  bodies,  disposition  of  force 

in,  J^^ndaa,  xxiv,  264. 
Diamond,  false,  xxvi,  897. 

Kohinoor,  xxii,  278. 
Diapason,  natural,  xxvi,  97. 
Diatomace»,  sec  Infusoria. 
Diatoms,  measurement  of  striae  of,  xxvii, 

Dichromatlsm  in  solutions,  GRadstorUj  xxii, 
412. 


Didymium,  optical  test,  Gladstone,  xxv, 

DLaomis,  new  species  of,  Owen,  xxii,  138. 
Disinfectants,  on  various,  F.  H.  Storer, 

XXX,  125. 
Disinfection  and   dressing  of  wounds, 

xxviU,  425. 
Dolomites,  facts  in  the  history  of,  xxviii, 

365. 
DofuUVs  Comet,  (5th  of  1858),  xxvi,  433. 
dimensions  of,  Norton,  xxix,  79. 
jyOrbigny,  A.,  biography  of,  xxvii,  71. 
J>ove,  M.  W.,  rain  in  the  temperate  zone, 

xxi,  112. 
experiment  in  acoustics,  xxvii,  121. 
Drag(m-tree  of  Orotava,  xxii.  135. 
Draper,  J.  W.,  on  ihime,  xxvi,  268. 


Drift  and  Post-tertiary  in  Northern  Amer- 
ica, xxi,  825,  838. 
Drift  phenomena,  cause  of,  J.  D.  Dana, 

Dromedary  imported  into  S.  A.,  xxviii, 

431. 
Dudley  Observatory,  xxii,  442w 

meridian  instruments  of,  JL  A, 
Gould,  xxiii,  404. 
Dufrenoy,  A.,  death  of,  xxiv,  160. 
Dumas,   equivalents   of  elements,   xx^\ 
267,  xxvi,  269. 

on  the  relations  of  the  elemcnts,xxvii, 
252. 
on   spontaneous   generation,   xxvii, 

Dunaliscm's  Medical  Lexicon,  noticed,xx\', 

Durand,  E.,  Biography  of  Michaux,  xxiv, 

161. 
Dutch  liquid,  xxiv,  424. 
Dyeing,  theory  o^  Boidey,  xxix,  430. 
Dynamoscopy,  xxvii,  254. 

E. 

Ear,  music^  how  detected,  xxvi,  97. 
Earl,  G.   W.,  submarine  plateaus  of  tlic 

East  Indies,  xxvi,  442. 
Earth,  chemistry  of  primeval.  Hunt,  xxv, 
102. 
density  of,  xxiv,  158,  xxv,  443. 

determined  by  pendulum  experi- 
ments. Airy,  xxi,  359. 

direction  of  gravity,  at  surface  of,  Hen- 
nessy,  xxv,  100. 
figure  oj  xxiv,  417. 
figure  of,  review  of  Schubert^s  essay 
on,  by  Madler,  xxx,  46. 

origin  of,  observations  on,  J.  D.  Dana, 
xxii,  305,  335. 
physioil  structure  of,  Hennessy,  xxii, 

temperature,  at  depths,  xxv,  443. 
Earthquake  in  Japan,  xxi,  144. 

catalogue,  etc.,  by   MaJUA,  noticed, 
xxvU.437. 
in  California,  W,  P.  Bkike^  xxi,  449. 

Trask,  xxv,  146. 
in  Connecticut,  xxvi,  298. 
in  Italy,  xxv,  280. 
in  New  Zealand,  xxii,  12a 
in  western  N.  York,  We«t,  xxvi,  177. 
of  1851  in  Chile,  J.  M.  GUliss,  xxi,  388. 
of  Simoda^  conclusions  from,  xxv,  83. 
at  St.  Louis,  Buffalo,  etc.,  xx\',  136. 
waves,  felt*on  W.  coast  of  U.  S.,  A.  D. 
Bache,  xxi,  87. 
Earthquakes  at  Hilo,  Hawaii,  S.  CLyman, 
xxvii,  2tV4. 

in  California,  J.  R  Trask,  xxii,  110, 
xxiU,  341,  xxvi,  296,  xxviii,  447. 

of  Southern   Italy,    Lacaita,  xxviii, 
210. 
East  Indies,  submarine  plateaus  of^  Eari^ 

xxvi,  442. 
Eaton,  D.  C,  ferns  of  Cuba,  xxvii,  197. 
three  new  ferns  of  California,  xxii, 
138. 

Ebelmen,  works  of,  noticed,  xxi,  124. 
Eclipse  of  sun,  total,  in  1858,  xxvi,  434. 
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Eclipse  of  tbe  sun,  total,  in  I860,  Fayej 
xxix,  136. 

American  expedition  to 
view,  XXX,  157,  281,  285. 

as  observed  in  Spain,  xxx, 
288,  S09. 
Edwards^  JfUnSj  on  spontaneous  genera- 
tion, xxvil,  401, 
Sgg^i  unusual  modes  of  gestation,  Wy- 

nuxn,  xxvii,  5. 
JBSghin^  J.J  Isopod  Crustacean  from  the 

Antarctic,  xxii,  891. 
JBhmiberg'a  Microgeology,  noticed,  xxiv, 
484. 
ori^n  of  Grccnsand,  xxii,  282. 
Sisenlohr^  wave  lenffth  of  most  refrangi- 
ble rays,  xxiii,  llo. 
ElderJwrsVs   Blowpipe  Manual,  noticed, 

xxii,  803, 
Electric  clocks,  Marseilles,  xxi,  405. 
conduction,  Faradtxy^  xxi,  868, 
illumination,  xxiii,  440,  xxiv,  411. 
light  in  medicine,  xxix,  419. 
telegraph  across  the  Atlantic,  xxvi, 
285.434. 

across  the  British  Channel,  xxiv, 
259. 

across  th«  Mediterranean,  xxi,  257. 
dangers  from  wire,  xxvi,  396. 
in  the  determination  of  longi- 
tude, xx>',  79. 
Electrical  conducting  x>ower  of  metals, 
xxvii,  422. 

conduction,  increase  in  the  rcfiistance 
to,  depending  on  temperature,  xxvii, 
260. 
currents  in  animals,  xxvi,  423. 
discharges  in  rarefied  air,  xxvi,  263. 
discharges,  phospliorescence  in,  Otu- 
Hiot^  xxvii,  183. 

induced  when  taken  in  aqueous  va- 
por, Gasjnoty  xxvii,  134. 

excitation,  on  a  new  source  of,  E. 
Foote^  xxiv,  380. 
phenomena  in  houses,  LoomiSy  xxvi, 

6a 

Electricity  applied  in  local  anesthesis  in 
tooth-drawing,  xxvi,  439. 
atmosphcnc,  xxii,  268. 

JikMrcPA  theory  of,  xxiv,  411.  ^ 
chemical  etfects  of,  Pliichery  xxvii,  261. 
De  la  Hive  on,  noticed,  xxvi,  97. 
DeUniatVs  method  of  observing  atmos- 
pheric, xxiii,  288. 

Medical,  of  W.  F.  Ghanning^  noticed, 
xxvii,  156. 
Electrodynamic  measurements,  xxiii,  430. 
Electrolysis  of  sulphuric  acid,  xxviii,  281. 
Electrolytic  investigations,  Magnwt^  xxv, 

Electro-magnetism,  substitute  for  copper 

wire  of  helices,  xxii,  267. 
Electro-magnets  and  magnetic  adhesion, 

J,  Nicklh^  xxx,  413. 
Electro-physiology,  Mattaicci,  xxii,  270. 
Electrotype  processes,  Mowno,  xxv,  144. 
Element,  on  a  new  metallic,  Von  KobeU, 

xxx,  123. 
Elements,  Duniai  on,  xxvi,  259,  xxvii,  252. 
classiflcation  of,  hyJ.  P.  Cooke^  noticed 

by  mr  John  Hcrschd,  xx^ii,  128. 


Elements,  on  some  general  methodi  of 

preparing,  DeviUe,  xxiv,  141. 
Elephant,  American,  in  Mexico,  xxv,  S8S. 

fossil,  of  Great  Britain,  xxv,  274. 
Eleutherocrinus,    YandeU  and  SkMmarit 

xxii,  121. 

Elevation  of  Alleghany  Mts.,  xxiii,  62. 
Elevations  of  Dead  Sea,  etc,  xxiii,  14a. 
over  Arctic  America,  Jdri$tery  xxi,  ZSL 
of  Mountains,   remark    cm  Elle  de 
Beaumont's  theon',  J.  D.  BumA.  xxii, 
846. 
see  Height, 
Elie  de  Beaumord,  on  fold  in  strata  of  Fetil- 

Cceur,  xxix,  12il. 
Elliot  Soc.  Nat.  Hiat.,  Proceedings  ci, 

xxii,  162,  xxiii,  804. 
Ellsworth,  H.  L.,  bequest  ot,  to  Tale  Col- 
lege, xxvii,  451. 
Embryology  of  the  Tnrtle,  Agatrit^  xxr, 

842. 
Emmon*^  K^  geological  report  of  N.  Ctf- 

olina,  by.  noticed,  xxiv,  427. 
^nwry^   tt.  J7.,  report  of,   on  Mexion 

Boundary,  noticed,  xxvi,  44d. 
Empiricism,  application  of  physical  sci- 
ences to  medicine,  xxx,  CL^ 
Enffdmann,  O.y  Mexican  cactaces,  xxrfil, 
29L 
new  dic&cious  grasses,  xxviii,  439L 
on  arrangement  of  species  of  Coscnti, 
xxix,  128. 

on  elevation  of  St.   Louis,  notieed, 
XXX,  394. 
Entomostraca,  see  Crwiaeea, 
Equatorial,  description  o^   W.  R  D&mt^ 

xxix,  421. 
Equivalent  numbers,  numerical  relttian 
of,  in  elementary  bodies,  M,  C.  Lm, 
xxix,  98,  349,  mdc,  399. 

of  cadmium,  xxv,  438. 
of  cobalt,  xxv,  4^. 
of  lithium,  xxviii,  849. 
manganese,  xxv,  4i38,  xxviii,  437. 
of  nickel,  xxv,  438,  xxviii,  4» 
of  tellurium,  xxv,  438. 
see  Atomic  WeighUt. 
Equivalents  of  the  elements,  jDmimm,  xir, 
267,  xxvi,  259,  xxvii,  252. 
on  numerical  relation  between,  irrii, 
I    128,  densities  and,  Ftayfair,  xxx,  ^ 
Equivocal  generation,  xxviii,  154. 
Erdmann,  notice  of,  xxvii,  119. 

on  care  of  platinum  crucibles,  xn. 
265. 
Eruption  of  Mt,  Hood,  Oregon,  xxviii,*^ 

Mauna  Loa,  xx\'iil,  66,  284. 
Espy,  J.  P.,  death  of,  xxix,  304. 
Essex  Institute,  Proceedings  of,  xxii,  l£ 
Ether  and  its  homoloinies,  new  method 

for,  xxii,  107. 
Ethnography  of  Rocky  Mountain  regvoi. 
Mollliausen^s  work  on  in  pro&ress.  XFi 
319.  F     5  «»» 

Ethylamine,  on  production  of,  J£  C  M 

xxx,  401. 
Ethylene,  compounds  of,  JI.  S.  jBwT  xxS, 

176. 
Swartz,  on  oxyd  of,  xxviii,  144. 
Euphotide,  T.  &  Hunty  xxv,  437,  xxri, 
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Europe,  information  to  students  yisiting, 

JBvofUL^  E:  W.^  on  meteorite  of  May  1, 1860, 

XKX,106,29a 
.Kwn<,  Jnhny  fossil  plants  from  Vancou- 

Ter's  Islandj&c,  xrviii,  85. 
iSMonib,   7!.  Thoughts    on   matter  and 

force,  noticed,  xxtU,  801. 
Expansion  of  liquids  above  their  boiling 

poinU,  ThiUnier,  xxvii,  261. 
Expedition,  Southern  African,  hy  F.  de 

Costa  Leal,  xxvk  38a 
to  the  Atrato,  New  Granada,  xxvi,  870. 
Exploiatlon  of  Western  Br.  Amer.,  notice 

of,  XXX,  896. 
Eye,  on  rendering  visible  circulation  in, 

O.  N.  Hood,  XXX,  264,  385. 
Eyes,  color  blindness  in,  TyndaU,  ^Ft\\ 

F. 

Falconer,  on   Mastodon  and  Elephants, 
XXV,  274 

ossiferous  caves  near  Palmero,  xxviii, 

284. 

Faraday,  macpetic  philosophy,  xxi,  262. 

observations  on  divided  gold,  xxiv, 

260. 

on  electric  conduction,  xxi,  868. 
researches  in  physics  and  chemistry, 
xxviii,  147. 
Favre,  on  triassic  system  in  Savoy,  &c., 

xxix,  119. 
Faye.  on  solar  eclipse,  xxix,  186. 
Faye^t  Cosmogmphie,  noticed,  xxi,  124^ 
Fecnla  of  the  Horse-chestnut,  xxll.,  264. 
Feldspars,  origin  of,  T.  8.  Hunt,  xxv,  485. 
FendUr,  A.,  on  aurora  of  1859,  xxx,  846, 855. 
Fermentation,  Buteur,  xxix,  411. 
Fern  root,  bread  from,  xxiv,  281. 
Fertilizers,  general  law  of  displacement 

among  saline,  xxviii,  77. 
Fidd,  fossil  foot-marlis,  xxix,  361. 
Filters,  of  gun-cotton,  Boettaer,  xxx,  268. 
FUtration  through  sand,  WUt,  xxiv,  157. 
Finleu,  H.J.,on  aurora  of  1859,  xxx,  852. 
Fish-breeding,  salmon  at  Stormont,  xxi, 

292. 
Fish  scales,  of  striped  Bass,  analysis  of^  J. 

Greene,  xxvi.  447. 
Fishes,  of  China,  work  on,  referred  to, 
xxiv,  446. 
fossil  of  Califomia,  Agassiz,  xxi,  272. 
from  Nebraska,  xxil.  118. 
of  Pa.,  Z  Lea,  xxii,  123. 
J.  Leidy,  xxii,  453. 
FiUh  on  noxious  insects,  noticed,  xxiii,  150. 
FlamCj  J.  W.  Draper,  xxvi,  268. 

effects  on  musical  sounds  of,  LeOonte, 
xxv,  62. 
sonorous,  W.  B.  Hoaert,  xxvi,  1,  240. 
Flesh,  on  preservation  of,  Verdeil,  xxx,  289. 
Fleury,  Des  races  qui  se  partagent  TEu- 

rope,  noticed,  xxix,  152. 
Flora  of  Northern  U.  States,  Statistics,  A. 

Grc^,  xxiii,  62,  869. 
Florida,  formation  of,  J.  LeCotUe,  xxiii,  46. 
Fluorescence,  new  case  of,  J.  W,  Mallet, 

xxiii,  434. 
Fluorescence  of  Oleum  Neroli,  xxv,  800. 
produced  by  the  Aurora,  xxvi,  271. 


Fluorids,  researches  on,  xxii,  405. 
Fluorine,  J.  NuMh,  xxiv,  395. 

in  the  blood,  Nicldes,  xxiii,  101. 
Fluosilicates  and  fiuostannates,  xxvi,  271. 
FwMagrive,  electric  light  for  medical  use, 

xxixr419. 
FooUj  jEL,  a  new  source  of  electrical  exci- 
tation, xxiv,  886. 
heat  in  sun*s  rays,  xxii,  377. 
Huniee,  circumstances  affecting  heat 
in  sun's  rays,  xxii,  882. 
Foot-marks,  fosslL  A  Field,  xxix,  861. 
Footmark,  new,  irom  Turner's  falls,  F. 

Hitchcock,  xxi,  97. 
Footprints  in  Pennsylvania,  J.  Wytnan, 
xxh444. 
Lea,  xxii,  123. 
Foraminifera,  W.  B,  OarperUer,  noticed, 
XXL429. 
J.  O.  J^reys,  xxi,  432. 
Foraminiferous  origin  of  Greensand,  Bai- 
ley, xxii,  280. 
Forbes,  D.,  color  to  flame  from  chlorine, 

xxi,  262. 
Force,  conservation  of,  /.  Henry,  xxx,  32. 
correlation  and  conservation  of,  by 
Jos,  LeCotite,  xxviii,  305. 
Forces,   on   the  interaction  of  natural, 
Helmholtz,  xxiv,  189. 
T.  Lyman,  xxix,  185. 
Forest,  modem  submerged,  Nova  Scotia, 

xxi,  440. 
Forests  and  Peat  bogs  of  Bohemia,  xx!, 

442. 
Formic  acid  from   carbonic   acid,   xxii, 

403. 
FoTshey,  C.  O.,  on  aurora  of  1859,  xxix, 

263. 
Fossil — 
American  elephant  in  Mexico,  xxv,  283. 
Archimedes,  J.  Hall,  xxiii,  203. 
batrachians,  Wyman,  xxv,  158. 
bivalves,  proportion  of,  in  different  agcfl, 
xxiv  150. 
of 'Canada  West,  xxviii,  152. 
coal  plants,  Bohemia,  xxii,  454. 

KimbaU,  xxv,  151. 
coral,  note  on  Palaeotrochis  of  Ffiunons, 

xxiU,  278. 
corals  (Silurian)  from  N.  Carolina,  Em- 
mons, xxii,  389. 
crinoids  of  N.  York,  J.  Hall,  xxv,  277. 
Crustacea    (Pterygotus)    of    Scotland, 

Sailer,  xxii,  417. 
Devonian  fishes  of  Ohio,  dewberry,  xxiv, 

147. 
Dichodon.  of  Upper  Eocene,  xxii,  420. 
Eifel  Echinoderms,  xxv,  151. 
elephants  and  mastodon,  Falconer,  xxv, 

274. 
elk  in  Switzerland  with  remains  of  art, 

xxv,  279. 
flsh,  A.  Hitchcock,  xxi,  96. 
fishes  and  mammalia,  notice  of  a  paper 

by  J.  Leidy  on,  xxii,  458. 
flora.  Cretaceous,  of  Kansas,  Meek  and 

Hoyden,  xxvU,  81^9. 
footmark,    from    Timer's    FaUs,    K 

Hitchcock,  xxi,  97. 
footprints    in    Pennsylvania,   Wyman^ 
xxi,  444. 
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ichthyodorulites,  xxi,42a 

mammal  of  the  Stonesfleld  slate,  zxii, 

419. 
of  Nebraska.  Leidy,  xxi,  482. 
mastodon  of  S.  ikmerica,  reference  to, 

/.  TTyman,  zxL  147. 
palaeozoic  stai^fisnes,  Salter,  zzil,  415. 
Plants  of  N.  Am.,  note  on,  ttIx.  434. 
from  Washln^n  Ter.,  xzyiii,  85. 
of  Pennsylyania,  Ac,  JLetquereux, 

zxv,  286, 44f. 
Recent  quadrupeds,  in  theU.  8.,  xxv, 

442. 
BeptUes    and  fishes  from   Nebraska, 

Leidy,  xxU,  lia 
Reptiles  of  Pennsylvania,  Zm,  xxii,  132. 
Shells  from  Cretaceous  rocks  of  Ne- 
braska, J^  B.  Meek  and  J^.  K  Haydm, 

zxix,S8. 
new  from  Nebraska,  xxii,  423. 
tertiary  shells,  fishes,  &c.,  of  California, 

collected  by  W.  P.  Blake,  xxi,  26a 
Trilobites   near  Boston,  Bogen,  xxii, 

296. 
Fossils— 
of  Anticosti,  xxr,  445. 
of  bone-beds  of  the  Upper  Ludlow, 

Mumhiaon,  xdi,  41& 
Calccola  in  Tennessee,  /.  M.  Scifford, 

xxix,  248. 
carboniferous,  new,  StevenM,  xxy,  258. 

of  Indiana,  &c.  Hall,  xxiv,  276. 
Cretaceous,  from  Vancouver's  Id.,  xxv, 

44a 
of  Nebraska,  etc,  HdU,  xxiv,  72, 

275. 
crinoids,  description  of  nine  new  sub- 
carboniferous,  xxviii,  28a 
Lyon  and  Caaaedayy  xxix,  68. 
Devonian  in  Wisconsin,  LaphaMy  xxix, 

145. 
Eocene   of  the   Tyrol,   JBUingthauaen, 

xxvii,  4.S3. 
Foraminifera,  distribution  of,  jyOiiAg- 

ny^  xxvii,  74. 
at  Gay  Head,  Mass,  W,  Stimpeon,  xxix, 

145. 
of  Guadalupe  Mts.,  New  Mexico,  xx\% 

442. 
genus  Tetradium,  species  of,  J.  M.  Saf- 

ford,  xxii,  236. 
or  Longmynd  Rocks,  reference  to,  xxiii, 

299. 
Miocene,  of  Styria,  JEUingthaueen,  xxvii, 

434. 
of  Tuscany,  xxvii,  434. 
of  Vienna,  EtHngihauMn,  xxvii,  432. 
of  Missouri  and  Kansas,  Shumard  and 

SiPoHow  on,  noticed,  xxv,  447. 
of  Nebrasl^a,  Meek,  Mdyden  and  Leidy^ 

xxv,  439. 
of  N.  Carolina,  by  Fmmorti,  xxiv,  427. 
of  8.  Carolina,  by  Tuomey  and  Ifolmes, 

noticed,  xxii,  453LXxiv,  159,  447. 
paleozoic,  new,  J.  Holly  xxv,  lOa 

J.  H.  MeCheeney,  xidx.  285. 
Permian,   of  Kansas,  xxv,  8u5*,   443, 

451. 
Post-pliocene  of  Montreal,  Datnon,  xxv, 

27^ 


Fossils— 
Post-pliocene,  of  8.  C,  work  on,  by  i^.  & 
Holnm,  noticed,  xzyU,  156,  xslx,  VH 
of  sandstone  of  Conn.  R.,  Bi  HUekeodu 

Jr„  xxii,  239. 
saurian,  new  Cretaceons,  in  New  Jenej, 

xxvii,  266. 
Tertianr  and  post-tertiarT,  LuumnMi, 

xxvii,  380. 
of  Texas  and  New  Mezieo,  R  RSht- 

morel,  xxix,  125. 
of  Vancouver's  Island,  xxiv,  STO. 
yertebntte,  of  N.  CaroUiuL  /.  Zndv, 

xxiii,  27L 
Vienna  publications,  notices  of^  xxv,  987. 
See  frirUier  Otology  and  Zoelogy, 
FaueauUy  experiment  with  gyroscope,  on 

heat,  xxi^l9. 
Fender,  J.  W.,  on  a  flint  implement  foimd 

in  graveL  xxviii,  287. 
Frambee,  0.  8,,  on  aurora  of  1859,  xo, 

847. 

Franklin,  Lady,  gold  medal  awarded  to, 
189L 


Sir  John,  fiite  of;  xxviii,  42a 

Fraonhofer's  lines,  KirehhqjBTs  investiga- 
tion of;  xxix,  42a 

^^emy,    on    ammoniarchrondnm    bases, 
xxviii,  276. 

Fuchs,  biography  of,  xxiii,  95, 225. 

Fuel,  on  combustion  of  wet,  B.  SSlimmi, 
.^.,  XXX,  24a 

Furnace  crystalline  products,  xxii,  348, 
xxvi,d60. 

heat,  on  producing  intense,  JMmBtt 
xxii,  105. 

Fusible  metal,  new,  JBL  Wood,  xxx,  271. 

o. 

Galileo,  tribute  to,  E.  EvereU,  xxii,  443. 

Gallerv  of  portraits  of  scientific  men,  is- 
sued at  Vienna,  xxvi,  300. 

Gallic  acid,  derivatives  of,  xxv,  lOL 

Galvanic  apparatus,  RuhmkorfiTs,  modified 
by  RUehie,  xxiv,  46, 143. 

Galvanic  Battery,  with   a  constant  cur- 
rent, xxiii,  441. 

new  kind  of,  xxii,  102. 
on  a  self-sustaining,  O.  MaikM^ 
xxi,  4a 

theory  of,  De  la  Hive,  xxiii,  113. 
with  triple  contact,  xxiii,  44.2. 

Gantt,  W,H.y  on  aurora  of  1869,  xxx,  359. 

Gar  pikes,  remarks  on  young,  xxii,  440. 

Oardiner,  M.  H.,  on  aurora  of  1859,  xxx, 
350. 

Garrison,  0.  B.,  on  aurora  of  1859,  xxx, 
349. 

Gras,  illuminating  power,  Aikin^  xxvii,  82. 
illuminating,  price,  &c.  at  Paris,  xxi, 
406. 

Gausses  Theoria  Motus,  BavWs  edition, 
noticed,  xxvi,  147. 

Oeinitz  on  Coal  formation  of  Saxony,  no- 
ticed, xxii,  454. 

Gemmation,  Hwdey's  lecture  on,  xxviii, 
206. 

Generation,  on  equivocal,  xxviii,  154. 

Oenth,  F.  A.,  on  Ammonia-colMilt  base^, 
xxiii,  284,  319,  xxiv,  86. 
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Jmth,  F.  A.^  Contributions  to  Mineral 
ogy,  xziii,  415,  xxviii,  dift. 

observations  on  the  occtmrence  oft 
gold,  zxYiii,  258. 
reply  to  C.  U.  Bhepard,  xziv,  188. 
on  Whitneyite,  xxrli,  400. 
^enther^  Dr.  AnUm.  on  electroIysiB  of  snl- 
phuric  acid,  zmriii,  281. 

ISOGRAPHICAL— 

Africa,  Behm's  review  of  recent  diicoy. 
in,  xxvi,  37Sw 
coast  o^  soundings  on,  xxv,  8101 
exploration's  in,  Bailde's,  xxr,  808, 


xxviy  874,  xxTiii,  o!i,  xxix,  %. 
Bartli's,  zxv,  806. 
Behm^s  review  of,  noticed,  xxvi, 
873. 

Burton's,  xzv,  809,  xxvi,  878, 
zzvil,  234,  xxTiii,  411. 

Costa  Leal's,  zxvii,  882. 
Escayrac's,  zxv,  800. 
Heuglin^s  Abyss.,  xxr.  809. 
Hirsch's  Alger.,  x 
Knobleclier"s,  xxv,  SOO. 
Krafit's,  xxvi,  228. 
Krapfs,  xxix,  240. 
Livingstone's,  xxv,  806,  xxrii, 
28a,  xxix,^7. 

Rosclier's,  xxvii,  284,  xxviii,  M. 
Spelie's,  xxviii,  411,  xxix,  86, 
242. 

Inland  seas  of^  xxii,  117,  xxviii,  411, 
xxiXy86. 

Nile,  sources  of^  xxviii,  411,  xxix, 
86. 

Sabara,  Arenz's  general  view  of, 
xxvi,  874. 
America^  North,  Alleghany  Syst.  Gny 
ot's  measurements,  xxiv,  Im, 
89L 

Sandoz's  map,  xxx,  892. 
BkikitUm,   explorations  in  Bocicy 
Mts.,  xxviii,  m 

California,  Blake's  Rept.  on,    no- 
ticed, xxv,  817. 
Canada,  Devine's  Maps  of,  xxx,  896. 
Coast  Survey,  U.  S.  Repts.,.  noticed, 
1856,  XXV.  815, 1867,  xxviU,  92l 

Colorado  River,  Ives's  Explor.^xxvi, 
06l 

CordiUeras,  Wagner's  visit  to,  xxviii, 
83. 

discovery  of,  Kunstnuum,&c  Hist, 
of,  xxviii,  419. 

Dawson's  Saskatchewan,  xxx, 
218,897. 

Emory's   Mexican   Boundary, 
xxvi,  95. 

Gladman's  British  Possessions, 
XXX,  21& 

Guyot's  Alleghany,  xxx,  89L 
Hind's  Sasks^chewan,  xxx,  897. 
Humphreys's  Rept.  on  U.  S., 
ExpL,  xxvii,.  881. 

Ives's  Colorado,  xxvi,  96. 
Mollhausen's  Rocky  Mts.,  xxvi, 
224. 

Napier's  Brit  Possess., xxx,  218. 
Pftciflc  R..Road,  noticed,  xxv, 
817,  xxvi.  92,  xxvii,  880. 

Pallsser'sRocky  Mts.,  xxyiii,841. 


Geoorafrioal— 
America,  North,  explorations,  Wagner's 
Cordilleras,  xxviii,  03. 

Warren's  Dacotah  and  Nebraska, 
xxvii,  878. 

Humphreys's  U.  8.  Explor.  and  Sur- 
veys, xxvii,  881. 

Kiepert's  Map  of  Tropical  America, 
xxvii,  57. 

Mississippi,  velocity  of^  Engelmann, 
XXX,  896. 

Red  River  of  the  North,  Canadian 
Surv.,  XXX,  218. 

Rocky  Mts.  general  view  oil  xxix, 
419. 

St  Louis,  altitude  of,  Engelmann, 
XXX,  8^ 

San  Francisco  Bay,  Kohl's  Hydrog. 
of;  xxvi,  872. 

Saskatchewan  River,  surveys  of, 
XXX.  218,  897. 

Warren's  Nebraska  and  Dacotah 
Rept,  xxvii,  878. 

general  view  of  Rocky  Mts., 
419. 

Map  of  Pacific  R.  Road  Surv.,  xxvii, 
880. 

Memoir  to  accompany  map,  xxviii, 
4ia 
America,  South. 

Atrato  and  Truando  Rivers,  surveys 
of,  xxvi,  870,  xxvii,  868. 

Bolivia,  Ondarza*s  Map  of;  xxviii,  96. 

Bradl,  Govt  Explor.  of,  xxvi,  878. 

Choco,  Isthmus  of;  A.  8ehoU  on, 
xxvii,  868. 

Codazzi's  Map  of  Isthmus  of  Darien, 
and  of  Choco,  xxvii,  57. 

Craven'sAtrato  expedition,xxvi,870; 

Holmes's  and  Campbell's  Exped.  in 
Venezuela,  xxvi,  94. 

Kiepert's  Map  of  Tropical  America,, 
xxvii,  57. 

Michler's  Atrato  Explor.,  xxvi,  870. 

New  Granada,  new   divisions   of, 
xxviy91 

Ondarza's  Map  of  Bolivia,  xxviii,  95. 

Page's  La  Plata  charts,  xxvi,  872. 

Schott^  A^  Physiog.  of  Choco  Isth- 
mus, xxvii,  868. 

Valparaiso,  new  Detenu,  of  Longit^ 
of,  xxvi,  878. 
Amer.  Geog.  and  Stat  Soc  Jour.,  no- 
ticed, xxix,  402,  XXX,  217. 
Asia,   Amoor  river,  recent   surv.   of,, 
xxv,  813,  xxvii,  53,  xxix.  402. 

explorations  in,  Barth's  Asia  Minor,. 

XXX,  39& 

Collins's  Amoor,  xxv,  814,  xxvii,. 
68.  ->       -> 

Khanikoff's  Ehorassan,  xxix,. 
91,232,409. 

Eotschey's  Cilidan  Taurus, 
xxvi,  877. 

Lentz's  Khoraasan,  xxix,  232. 

Msximowitsch's  Amoor,  xxvii,. 
57. 

Permikin's  Amoor,  xxvii,  56. 

Ptechtschuroflfs  Amoor,  xxvii,. 
66. 

Radde^s  Amoor,  xxix,  402. 
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Asia,  explorations  in,  Schh^ntweit's  N. 
India,  xxv,  310,  xxvi,  878,  xxix,  285, 
S45,  XXX,  217. 

Schrenk^s  Amoor.  xzyU,  56; 
Schwartz's  East  Siberian,  xxrii, 
56. 

Semenow's  Centr.  Asia,  xxvii, 
238. 

Waugli's  Trigon.  Surv.  India, 
xxvii,  233. 

Himalayan  Peaks,  height  of;  xxvii, 
63,231. 

Salt  Lakes,  xxix,  246. 
Indian  Trigon.  Snrv.,  xxvii,  288^ 
researches    of    Schlaeintwelt, 
xxv,  810,  xxvi,  378,  xxix,  235, 245,  xxx, 
217. 

Schlagintwcit'sEthnog.  ColL  in  In 
diiL  xxix,  335. 

Tengri-Tagh,  glaciers  of^  Semenowj 
on,  x^nriij  2a. 

Toblers  Jemsalem   Flanography, 

noticed,  xxvi,  377. 

Aostralia,  explorations  in,  Babbage*s, 

xxviii,89. 

Freelin^'s,  xxvi,  94,  xxvii,  60. 

Goyder*B,  xxvil^60. 

Gregory's,  xxvii,  237. 

Hack's,  xxvii,  61,  xxviii,  80« 

Leichhardt's,  xxvii,  287. 

Stuart's,  xxviiL  89. 

Swinden^s,  xxvii,  62. 

Torren's  Lake,  height  of,  xxvii,  240. 

Basle  Miss.  Soc  Atlas,  noticed,  xxvi,  877. 

botany  of  U.  S.,  relations  to  other  conn 

tries,  A.  Gray,  xxui,  62,  369. 
DeCandolle,  on  geog.  of  plants,  noticed, 

xxii,  429. 
Dieterici's  estimate  of  popuL  of  world, 

xxvii,  381. 
distribution,  as  bearing  on  the  probable 
origin  of  species  in  the  Azores,  Ma- 
deira and  the  Canaries,  0,  BeeTj  xxiii, 
130. 

of  plants,  DeCandolle  on,  noticed, 

xxii,  429. 

of  species,  Oioen,  xxvi,  437. 

Dm>ey  temp,  of  air  and  sea,  xxVi,  91. 

Europe,   Hofinann's  exped.  to  Urals, 

xxv,  314. 

Russian  measurement  of  arc  of  me- 
ridian, xxv,  815. 
Franklin,  Sir  John,  fate  of,  ascertained, 

xxviii,  423. 
Oilman^  D.  (7.,  see  Notices, 
Guyot's  Phys.  Tables,  noticed,  xxvii,  62, 

149. 
S[askins,R.  W.y  on  open  Polar  Sea,xxv,84. 
Hayes,  i.  7.,  on  passage  to  N.  pole,  xxv, 

384. 
Hayes's  Arctic  journey,  proposed,  xxix, 
401. 
sailed  July,  1860,  xxx,  159. 
Kane's  Arctic  explor.,  xxvi,  373. 
Kiepert's  Hand  Atlas,  xxx,  396. 
Kohl,  J.  G.,  ocean  routes  between  Eng. 
and  N.  Am.,  abstract  of,  xxvi,  86. 

Pacific  coast,  hist,  of  discov.  in, 
xxviii,  92. 


GEOOBAFHICAlr- 

KohL  J.  G.,  San  Francisco  bsy,  taydrocr 

Kunstmann,  &c,  discov.  <tf  Amoia, 

xxviii,  4ia 
McClintock,  on  &te  of  Sir  J.  FnmkUn, 

xxviii,  423. 
Notices,  I— XIY,  Z>.   C  Oibmm,  xxr, 

805,  xxvi,  86,  219,  87D,  xxvii,  53, 2^^ 

868,  xxvUL  89, 411,  xxix,  82,221,400, 

Ocean,   Atlantic,   soundings  on  tele- 
graphic plateau,  Petennann  on,  xrri, 

W,  P,  TrxmMdae  on,  xxri, 

157,  886,  xxviii,  51, 

earljr^  commerc  routes,  Kdbl 

on,  xxvif  86. 
Petermann's  Geog.  MittheUnngen,  nO" 

ticed,  xxv,  806. 
Population  of  world,  Dleterid's  esti- 
mate of,  xxvii,  88L 
Rawlinson's  HerodotUB,  noticed,  xni, 

224. 
Bitter,  Karl,  biog.  sketch  of,  by  EInmer, 

xxix,  231. 
Roy.  Geog.  Soc  Joor.,  toL  28;,  noticed, 

xxix,  2S0. 
Schlagintweit,  A.,  death  of,  xxvi,  378» 

xxix,  286. 
SehoU,  A,,  on  Isthmos  of  CHioco,  xtrii, 

868. 
Sillacins,  (Nic),  reprint  of  tract  0^  on 

secoild  voyage  of  Colnmbns,  xdx, 

400. 
Spitzbergen,  voyage  to,  1613,  xxx,  30S. 
Geological. — 
changes  in  the  coast  of  South  Carolim, 

xxvUi,  :»4. 
climate,  xxvi,  131,  379. 
distribution  and  extinction  of  Spedes, 

Owen,  xxvi,  427,  431. 
excursion,  xxviii,  152. 
explorations  in  N.  Mexico.  Texas,  and 

Utah,  Netcberry,  xxix,  144. 
explorations  of  yewberry  in  N.  Mexico, 

xxviii,  398. 
history  of  America,  J.  D.  Damu  xxii, 

305,335. 
map  of  J.  Marcou,  reviewed.  If.  T. 

^flut€,  xxii,  383. 
note  on  Dead  Sea,  ibofe,  ttjH^  290. 
report  of  J.  D.  Dana,  proposed  reprinl 

of,  xxii,  453. 
on  Alabama,  noticed,  xxvii,  436i 
on  California  and  Oregon,  Dr.  J.  S. 

AVujftfTry,  noticed,  xxvi,  12S. 
California,  by  Br,  ArUiseU,  noticed, 

xxvi,  136. 
California,  by  W.  P.  JBXake.  noticed, 

xxvi,  122. 
Canada,  noticed,  xxv,  444. 
Ichnology  of  Massachusetts  by  £. 

Hitchcock,  noticed,  xxvii,  270. 
Iowa,  by  ffcUi  and  Whitney,  noticed, 

xxvi,  411,  xx\ii,  108. 
New  Jersey,  third  annual,  noticed, 

xxiv,  433. 
Report,  Sardinia,  by  Meneghiniy  noticed, 

xxvi,  183. 
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Society  of  London,  Journal,  noticed, 

xxiil,  209,  xxvll  272. 
structare  of  the  JomadA  del  Maerto,N. 

Mexico,  O.  O.  Shumard^  xxix.  Idi. 
survey  of  California,  xxix,  449,  xxx, 
157,434. 

of  Canada  for  1867,  noticed,  xxrii, 
273. 

of  Canada,  fibres  and  descriptions 
of  omnic  remains,  xxviii,  148. 

of  Canada,  Report  on  cnnoids,  BU- 
2ifi^,  xxYi.  399. 

of  Illinois,  Rep.  on,  noticed,  xxy,286. 

Iowa,  notice  of,  xxr,  446. 

Kentucky,  noticed,  xxiii,  273,  xxv, 
28a,  4M,  xxix,  287. 

Mississippi,  by  L.  Harper^  xxvl,  181. 

New  Jersey,  &id  report  on,  noticed, 
xxi,423. 

8.  Carolina,  Reports  on,  O.M.IAtSbtr^ 
noticed,  xxiv,  145,  xxvi,  181,  xxviii, 
148,  xxix,  287.  453. 

Tennessee,  by/.  M.  Baffwd^  noticed, 
zxii,  129. 

of  Texas,  report  of,  B,  F.  Shumardy 
xxix,  387. 

Vermont,  xxv,  150. 

Wisconsin,  ordered,  xxiii,  437. 
DanieU,  xxv,  275. 

tour  in  State  of  N.  Yorlc,  xxi,  449. 

Transactions,  Vienna,  xxU,  458. 

U.  S.  and  Mexican  Boundary  re- 


gion, Hidly  xxvi,  446. 
)toeu 


Georo^ist,  a  monthly  magazine,  noticed, 

XXVI,  1S4. 
Geoloot— 
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Glyptonotus,  from   the  Antarctic,  xxii, 

Godron  on  the  flora  of  Lorraine,  notioed, 

xxiv,  413. 
Gold  in  Georgia,  EUike,  xxvi,  128,  278. 
observations   on   divided,    Faraday^ 

xxiv,  269. 
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Harris,*  T.  W.,  obituary  of,  xxi,  800. 
JBarvfy,  Wm.  H.^  Nereis  Boreali-Ameri- 
cona,  by,  noticed,  xxvii,  142. 
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fossils  of  Nebraska,  xxiv,  149;  277. 
geology  of  Missouri  river  region,  xxiv, 
27^ 


new  genus  of  shells  in  Nebraska,  xxix, 


on  tlic  so-called  Triassic  of  Kansas, 
xxvii,  31. 
JHaycs,  A.  A.,  action  of  heat  on  bitumin- 
ous coals,  xxvii,  294.  , 
meteorite  of  Marbleheod,  zzv,  185.     | 
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on  N.  Carolina  fossils,  xxiv,  428. 
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Height,  change  in,  by  moisture,  xxvi,  875. 
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of  Mt.  Shasta,  xxvi,  12a 
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Herricky    E.    C,   astronomical    notices, 
xxYiii,  153,  445,  xxix,  136,  296,  446,  xxx, 
141. 
on  anroral  arch,  xxviii,  154. 
on  height  of  auroral  curtain  of  Ang., 
1859,  xxviii,  406. 
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new  fossil  fish,  xxi,  96. 
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Carolina,  xxix,  288. 
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foundation,  xxviii,  429,  449. 
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Humming  bird  of  the  United  States,  xxv, 

294. 
Humphreys's  Report  on  the  progress  of  U. 
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on  euphotide 
437,  xxvii,  336. 

on  igneous  rocks 
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on  salts  of  lime  and  magnesia,  and 
formation  of  gypsnm  and  magnesian 
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Hybrids  among  plants,  obseirations  on, 

Hooker,  xxi,  185. 
Hydrocarbons,  new,  FritzBche,  xxrii,  120. 
Hydrocurburets,    combinations   of  with 

hydracids,  Berthdot,  xxiv,  42». 
Hydrogen,  purification  of,  xrvi,  403. 
Hypnotism,  zxix,  417. 
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Ice,  dissolution  of,  C.  WhitOeteWy  rrix.  Ill- 
properties  of,  near  its  melting  pointy 
xxvi,  403. 
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iure,  W.  Thompa^,  xxrii,  800. 

sudden  disappearance  of,  on  lakes, 
Otn.  Totten,  xxviii,  859. 
Iceberg  theory  of  drift,  zxiT,  289, 432. 
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Ichnology  of  ^ew  England,  HUekeoek  on, 

noticed,  xxvli,  270. 
Ichthyodorulites.  on  two,  Leidy^  xxi,  421. 
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Leidy,  xxli,  lia 
Illumination,  relation  ot  to  magnifying 

power,  Turiningy  xxvi,  22. 
Bmenlum,  in  colnmblte,  Ac,  Hermann^ 

xxi,  193. 
Incrustations  on  boilers,  H  WurU,  xxvi, 
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Incrusting  matter,  xxvili,  125. 
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lodids  of  organic  radicals,  new,  xxiv,  425. 
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•     influence  of  sulphur  on,  xxiv,  880. 
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ores  of  Azoic  System,  J.  D,  Whitney, 
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caustic  potash,  xxvll,  134. 
sponge,  Chenot,  xxi,  255. 
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America,  xxi,  318. 
Isethlonic  and  lactic  acids,  Kotbe^  xzix, 
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xxvi,86L 
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Isthmus  of  Snes,  level  Ac.  ot,  xxii,  t!k 
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Jaekmm,  C.  7*.,  on  agalmatolitc,  xxiv.  Sn. 
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iron,  xxiv,  880. 
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Jennings,  8.  K.,  on  aurora  of  1880,  xxz, 
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on  two  sugars  from  C^ifomia,  xxii,CL 
translation  of  biography  of  von  Fudis, 
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Johnson,  W.  B,,  on  the   rotascope,  xxi, 

146. 
Johnston,  C,  improved  mode  of  prepsris; 
diatoms,  xxvili,  448. 

on  preparing  and  mounting  hard  tis- 
sues ror  the  nucroscope,  xxv,  232L 
Jones,   O.,  on  a  shower  of  ashes  sboit 
Quito,  xxlll.  276. 
on  the  zodiacal  light,  xxiv.  289, 374 
observations  at  Quito,  -rwiii  150, 161, 
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Jones,  T.  R,,  Aquarian  Natundist,  bv,  bo- 
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on   Fossil    Entomoatraca,    noticsd, 
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Lane,  J,  J?l,  on  an  automatic  comparison 
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on  photogn^hing  meteors,  xxx,  42. 
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xxix,  145. 
La  PUita  basin,  map  of,  xxvi,  872. 
Larkifu  E.  P.,  on  aurora  of  1859,  xxx, 
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Lartiguej  Si,  on  aurora  of  1859,  xxix,  890. 
Larves  of  flies  not  poisoned  by  arsenic, 

xxviii,  166. 
Lava  consolidates  on  steep  slopes,  snriii, 

221. 
see  Voleanie. 
Lead  in  meteoric  iron  of  Chili,  Cfreg,  zxiii, 
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Lecu  A.  JK,  on  aurora  of  1869,  xxx,  849, 

Zm,  7.,  fossil  reptiles.  Pa.,  xxii,  122. 

on  the  genus  Unio,  noticed,  xzrii, 
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recent  papers  on  bivalves  by,  xxiv, 
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on  picric  acid  and  its  salts,  xxvi,  879. 
on  production  of  ethylamine,  xxz, 
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Lead,  perforation  ot  by  insects,  xxv,  482. 
Leblanc*s  process  of  manufacture  of  soda, 
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LeOofUe,  /.,  influence  of  musical  sounds 
on  the  flame  of  a  Jet  of  gas,  xxv,  62. 

influence  of  solar  light  on  combustion, 
xxiv,  817. 
LeOantA,  t/bt.,  correlation  and  conservation 
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phenomena,  xxviii,  S05. 
formation  of  Florida,  xxiii,  46. 
Lecture,  Buxley%  on  phenomena  of  gem- 
mation, xxviii,  206. 
Lehmanny  C,  Revlsio  Potentillamm,  &c., 
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Lcichardt^s  &te,  xxvii,  287. 
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Nebraska,  xxii,  118. 
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on  Nebraska  fossils,  xxv,  44L 
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Lejeune,  A.  L.  S.,  death  of,  xxix,  441. 
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depending  on  the  season,  xxv,  107. 

along  Atlantic  coast  of  U.  States, 
xxi,423. 

in  Baltic'xxv,  443. 
in  New  Zealand,  xxii,  128. 
at  temple  of  Serapb,  xxii,  126. 
of  sea,  changed  by  variations  in  the 
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Albite,  xxix,  864. 

crystals  of  Mt.  Blanc,  etc,  xxvi,  846. 
from  California,  ^entA,  xxviii,  249. 
Algodonite,  £Uld^  xxv,  403. 


MlNBKALS— 

Alisonlte,  F.  Field,  zxvii,  887,    xxviii, 

131. 
Allanite,  xxix,  364. 

analysis,  xxiv,  111. 

2>.  Porhes,  xxv,  402. 

of  Essex  Co.,  N.  Y.,  Blake,  xxvi, 
245,  346. 

of  Norway,  xxii,  249. 

(orthite)   of  Sweden,   EUmutrand^ 
xxi,  195. 
Allophane  of  Tennessee,  C.  T.  Jack9on^ 
xxj,  195. 

of  Woolwich,  xxiv.  111,  181. 
Alum  of  Tennessee,  xxii,  249. 
Alumian,  BreUhaurk,  xxvi,  846. 
Aluminite,  xxi,  195. 
Alunite,  F.  Bomer,  xxv,  402. 
Alunogen,  xxii,  249,  xxvi,  346. 
Alvite  of  Norway,  xxii,  249. 
Ammiolitc  (antimonitc  of  quicksilver), 

xxi,  195. 
Analcime,  xxviii,  131. 

of  Koiserstuhl,  xxiv.  111. 

of  Lake  Superior,  xxviii,  8. 

from  leucite,  xxvi,  355. 
Anatosc,  crystal  of,  Dauber,  xxi,  195. 
Andalusite,  analyses,  xxii,  249. 

crystals  of,  Kenngott,  xxi,  195. 
Andcslne  of  Canada,  analyses.  Hunt, 

xxi,  201. 
Anglesitc  of  Fhenixville,  xxi,  195. 

of  Sardinia,  angles,  xxii,  249. 
Anhydrite  of  Styria,  xxi,  195. 
Ankerite  of  Lobenstein,  xxv,  402. 

of  Nova  Scotia,  C.  T.  JockKn,  xxi, 
195. 
Annivite,  new  species,  xxiv,  111, 
Anorthite,  xxvi,  347,  xxix,  365. 

analysis,  Betnlle,  xxi,  196. 
Anthracoxenc,  Bettss,  xxv,  402. 
Antigorite,  xxix,  365. 

see  Serpentine. 
Antimony  glance,  in   California,   xxi, 
190. 

ochre  (bleinlere)  of  Cornwall,  xxiv, 
113.  • 

Antrimolite  is  mesolite,  xxiv,  128. 
Apatite,  xxviii,  131,  xxix.  365. 

of  Amberg,  xxiv.  111. 

angles  of^  Kokecharov,  xxi,  196. 

blue,  of  Siberia,  xxvi,  347. 

(hydro-apatite),  xxv,  408. 

of  New  Jeraev,  xxii,  249. 
Aphrodite,  xxv,  414. 
Apophyllite,  xxvi,  360. 

formation  of,  xxv,  402. 

of  Lake  Superior,  xxviii,  9. 
Arseoxene,  xxvi.  347. 
Aragonite,  xxviii,  131,  xxix,  365. 

near  the  Arkansas,  xxiv,  275,  zxr, 
402. 

examined  by  Leydolt,  xxiv,  112. 

(scliaumkalk),  xxii,  249. 

fluorine  in,  G.  Jenzsch,  xxi,  196. 
Arfvedsonite,  xxvi,  852. 
Arseniuret  of  copper  and  nickel,  T.  S, 

Hunt,  xxix,  377. 
Asbolan  or  earthy  cobalt,  xxviii,  18L 
Asphaltum,  xxvi,  347. 
Aitnkaaite,  v.  Hatter^  xxv,  403. 
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Astrakanite,  of  Mendozo,  xzIt,  112. 
Astrophyllite,  Scheerer^  xxii,  250. 
Atacnmite,  xxix,  3(>5. 

from  Africii,  xxv,  403. 

of  Vesuvius,  xxii,  250. 
Anerbachite,  Hermann^  xxvi,  347. 
Augitc,  (pyroxene),  xxi,  210. 
AarichnlcUe  in  LAucasterf  Pa.,  zzi,  196. 
Antunitc,  xxviii,  131. 

l)€scl4)izeaHx,  xxv,  403,  416. 
Azinite,  xxix,  3(i5. 
Azurite  in  Phenixville.  xxi,  196. 
Babingtonitc,  xxvi,  35:^ 

crystals  oC  Dauber^  xxi,  196. 
Balkcfitc,  Hermann^  xxvi,  5J47. 
Bamhardcite,  xxvili,  132. 

Gmth^H  remarks  on,  xxvili,  247. 
Bon'tes,  xxi,  196,  xxviii,  132. 
'F.  If  off,  XXV,  403. 

of  Lake  Superior,  xxviii,  9. 

pseudomorph  after   calcite,  zxri,': 
S4i. 
Ber}l,  XXV,  403, 410. 

crystals  of,  'Kokftharov^  zxl,  196. 

davidsonitc  Identical   with,  xxiv, 
112. 
Bcudantite,  Davbery  BamnuUbtrgy  Sand- 

berffeTj  xxv,  403. 
Bieberite  from  CtiUi,  Taylor^  zxvi,  1S4, 

347 
Binnltc,  xxviii,  132. 

of  Binncn,  xxii,  250. 

800  Dufrcnoyttitey  xxiv,  117. 
Biotite  from  Tyrol,  xxvi,  347. 

see  ATuiGy  xxiv,  122. 
Blsmutli,  F.  A.  Genth,  xxix,  365. 

native,  in  Bolivia,  6Vm/A,  xxviii,  247. 
Bismuthnurite,  IShcpard,  xxiv,  112. 
Bismutliine,  from   Joaeliimsthal,   xxv, 
40;i. 

of  Riddurhyttan,  Genth^  xxiv,  118. 
Blsmutitc,  from  JoaehimPthnl,  xxv,  403u 

of  S.  Carolina,  Genth^  xxiv,  118. 

of  8weden,  Goithy  xxlii,  415. 
Bitumen  in  Ctillfornlu,  Blake^  xxi,  196. 

in  Trinidad,  xxi,  190. 
Bleiniere  of  Cornwall,  xxiv,  113. 
Bknde,  xxviii,  I'.Vl. 

from  Clausthal,  black,  xxv,  404. 

In  Phenixville,  xxi,  190. 
Blocdite  of  Isclil,  xxv,  402. 
Boltonite,  G.  J.  IJrus/ty  xxviii,  132. 
Boracite,  xxix,  365. 

massive  of  Stassfurth,  xxi,  196,  xxii, 
250. 
Bornitc,  O.  T.  Jackson^  xxvil,  860. 

nee  Tetrtidyinitc. 
Boronatrocakite,  xxii,  250. 
Bouruonite  of  ClausthaL  xxv,  404. 
Br.ijrite,  of  Norway,  xxii,  250,  xxix,  382. 
Brauiiite,  xxvi,  :i4t. 
Breithauptitc  at   Chatham,  Ct,   xxiv, 

113. 
Breunncrito  (tautoclln),  xxll,  251. 
Brewsterlte,  J.  W.  Mallet^  xxviii,  4S. 
BrewKtollne,  xxviii,  132. 
Broehantite,  xxviii,  132. 
Bromyrlte,  F.  Fkld,  xxix,  366. 
BronKnlardltc,  Damoury  xxi,  197. 
Brookite  of  the  Qrieittr  valley,  zzir,  113. 


MnnsBALs— 
Brookite,  psendomoiplioiaB,  xxfi,  VR. 

of  the  Urals,  xxi,  197. 
Bmcite  in  Russia,  xxi,  197. 

at  Wood's  Mine,  Pa.,  xxv,  107. 
Buratite,  xxi,  197. 
Bytownite,  xxi,  197. 
Calamine,  xxviii,  132. 

crvstals,  Davbery  xxi,  197. 
Calciferrite,  J,  IL  Blumy  xxviii,  IBS. 
Calcite,  xxii,  251,  xxviii,  183. 

brown,  from  Arendal,  xxv,  401 

fluor  in,  xxi,  197. 

limestone  of  Tuscan  lairooiif,  xn, 
404. 

new  forms,  Q.  Seila^  xxiv,  113. 

screwHsbape  crystalliimtiOD  atPll^ 
nixville,  xxi,  197. 

from  Sparta,  N.  J.,  xxi,  197,xxd,9l8i 
Calcop^vrlte  on  Lake  Superior,  xxriii,!! 
Calderite,  sec  Gamety  xxviii,  135l 
Calomel,  crystals  of;  F.  HemmbtrgyJxS^ 

197. 
Calvptolitc,  an  altered  xircoD,  xiir,Ui 
Cancrinite,  xxix,  366. 

of  Miask,  analysis,  xxi,  197. 
Cantonite,  of  Canton  Mine,  Gil,  X  A. 
Pratt,  xxili,  409,  xxiv,  lia 

F.  A.  Oerith,  xxiii,  41&. 
Carmine  spar,  xxvi,  348. 
Caporcianlte,  sec  Z^frniofilite,  zziT,  ISL 
Carmine  Spar,  xxvi,  848. 
Camalllte,  xxix,  366. 

of  Stassfurth,  xxii,  2SL 
Cassitcrlte,  xxviii,  133. 

C;  T.  JackMmy  xxix,  8661 

of  Finland,  xxv,  404. 

in  Mexico,  xxvi,  348. 
Cnstelnaudlto,  sec  Xenotime^  nrlfi,  lA 
Celesllne,  crystals  of,  xxvi,  348. 
Centmllasslie,  i£  J/ow,  xxix,  368L 
Ccrinite,  If.  How,  xxix,  388, 369. 
Cerlte,  RanuneUberg^  xxix,  367. 
Cerneltc  of  Phenixville,  xxi,  197. 
Chabazito,  xi\i,  360. 

glotiallte  referred  to,  xxi,  197. 
Chalelilhultl,  of  Mexico,  xxv,  281 
Chalcodlte,  Mallet,  xxiv,  113. 

Bnt»h,TLSS,  198,404. 
Chalcopvrltc,  xxii,  251,  xxviii,  11 

of  Phenixville,  xxi,  198. 
Chalvbitc,  xxvi,  348. 

liofferH,  xxii,  251. 

locality  of  Baltimore  ore,  asd  b 
Kentucky,  xxiv,  114. 

of  Lake  Superior,  xxviii,  IOl 
Chathamite  of  Shepard,  xxiv,  114 
Cherokine,  of  Canton  Mine,  Sk^ 
xxii,  251. 

TTant^  xxiv,  275,  xxv,  40t 

is  pyromorphitc,  xxiii,  423. 
Chesterlite,  xxv,  410. 
Chloanthlte,  xxv,  413. 
Chlorld  ol  Iron,  of  VcsuTiut,  ZitT,!^ 
Chlorite,  xxix,  367, 

JJf'Jtcfoufaux,  xxv,  404. 

optical  characters,  xxiv,  114. 

like  mineral  with  Trrol  mMiO^ 
xxiv,  114.  J  e 

Chloritold,  of  the  Urals,  xxv.  405. 
Chlorophaaente,  Jenz9d^  -rrij^  ssL 
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Chondrodlte,  xxvl,  S4& 

crjstals  of,  JVbrdmtHdU,  xzi,  198. 
/.  D,  Jkma.  zxi,  19a 
Chromic  Iron  in  California,  xzi,  198. 
ChnrsocoUa,  P.  Htrter.  xzix,  867. 

IChili,  analysis,  /  L,  SmUh,  xxl,  198. 
on  Lake  Superior,  xzyiii,  11. 
Chrysolite,  Domcur^  xxiv,  114. 
Eiffel,  analysis,  ui,  198. 
in  serpentine,  xxii,  251. 
from  VesnTins,  zxyi,  346L 
Omolite,  zxviii,  ISa 
Cinnabar,  xzix,  367. 

Jkadoixavx^  xxr,  406. 
of  California,  xxi,  198. 
of  Idria,  xxiv,  114. 
Clansthalite  in  Spain,  xxvi,  848. 
Clay,  porcelain,  of  Georgia,  MaUtt^  zsIt, 

115. 
Clayite,  W.  J.  Taylor,  xxix,  367. 
Clinocblore,  zzv,  405. 

M.  a^namumty  zzi,  197. 
Clintonite,  pscndomoipb,  xxvi,  848. 
Coal,  xxiv,  115. 

0.  uValter,  xxix,  867. 
blowpipe  assaying,  Chapnum^  xxvi, 
127,  348. 
mineral.  T,  H.  Eowney,  xxi,  198. 
Cobalt,  black,  sec  AM)olatu 
Bloom,  see  Erythiint, 
Cobalt-scorodite,  xxviii,  142. 
Colnmbite,  xxv,  406, 416. 

Bavarian,  ifermanfi,  Ol08<m,xxiT,115. 
composition,  Ikrmann,  xxi,  196. 
of  Greenland,  xxiv,  115,  xxvi,  849. 
of  Middlctown,  Chandler,  xxiv,  115. 
Conarite,  BreUhaupL,  xx^'ili,  188. 
Condnrrite,  xxv,  406,  xxix,  867. 
Conistonite  and  heddlite,  xxii,  2521 
Copiapite,  Kenngott,  xxiv,  ILl 

analysis,  xxii,  352. 
Copper  and  copper  orea,  xxi,  199. 
in  hexagonal  prisma,  xxiv,  115. 
of  Lake  Superior,  xxviii,  11. 
native,  of  L  Superior,  mercury  in, 
xxiv,  115. 
nickel,  xxvi,  849,  xxix,  868,877. 
pseudomorph,  xxvi,  849. 
Copperas,  xxix,  868. 
Copperasine,  J^teoardy  xxviii,  188. 
Coquimbite,  of  Vesuvius,  xxii,  262L 
Coracite  is  pitchblende,  xxiii,  421,  xxiv, 

125. 
Corundum,  angle  of,  Sokadiarov,  xxi, 

199. 
Crocidolite,  sec  .fifbmifeyufe,  xxiv,  120. 
Crocoisite,  xxviii,  134. 
Cryolite,  Leydolt.  xxi,  199. 
dimetric,  xxiv,  11.5. 
Greenland,  xxii,  25a 
Cyanochroroe,  Vesuvius,  xxii,  252. 
Cyanollte,  If.  Bowy  xxix,  36a 
Cyanosite,  Vesuvius,  xxii,  252. 
D^burite,  analogy  to  anorthite,  xxiv, 
115. 
composition,  xxi,  199. 
Dannemorite,  see  hornblende,  xxiv,  120. 
Datholite,  compact,/.  D,  WhUneu.  xxix, 
869. 
ftogles  oi;  zxil,  2521  H 


riMnTERALS — 

Datholite,  crvstallization,  F.  H,  Schro- 
devy  xxi,  19d,  xxvi,  849. 

on  Lake  Superior,  xxviii,  12. 

is  oblique,  hinarmonty  xxiv,  115. 
Davidsonite  is  beryl,  xxiv,  112. 
Dechenite,  O.  J.  Brwihy  xxiv,  lia 
Dcmidofflte  of  the  Urals,  xxiv,  116. 
Dcwcylitc,  xxviii,  184. 
Diallage,  xxv,  411. 
Diallogite,  xxii,  258. 

T.  8,  HunU  xxviii,  184w 
Diamond,  Kohinoor,  xxii,  27a 

black,  Ikfdaizeaux^  xxiv,  lia 
Dlaspore,  see  under  Ifatrolitey  xxix,  876. 
Dolomite,  xxii,  25a 


Q.  Sdla.  xxiv,  117. 

j.w.  -'-    -  ' 


Mallety  T,  &  Bunty  J.  D.  WhU- 
nefjy  xxviii,  134. 

coral  rock  of  Matea,  T.  8.  Buniy  xxi, 
199. 
Domeykite,  F,  Fiddy  xxv,  406. 
Dncktownite,   Shepardy    Q,  J.  Bruihy 

xxviii,  129. 
Dufrenite,  F.  A.  Genthy  xxiv.  117. 

of  New  Jersey,  xxiii,  423. 
Dufrenoysitc,  xxviu,-134. 

J.  a  Hetum-y  xxi,  199,  xxii,  25a 
Walterfihauaeny  xxv,  40a 
of  Binnen,  xxiv,  117. 
Edenite,  xxvi,  351. 
Ehlite,  xxviii,  14a 

see  Phomhoealcite, 
Elsennickelkies  of  Sehtatfy  called  nico- 

pyrite,  xxiv,  117. 
Elseolit^  Salem,  Mass.,  /.P.  KMboU^ 
xxix,  65. 
PuidretDikyy  xxix,  877. 
Eliasite,  xxv,  415. 

Ellagitc,  A.  k  NordeMkioldy  xxviU,  184. 
Embolite,  F.  Field,  BrtUhmqtty  Jhrneyko, 

.Oru^A,  xxix,  869. 
Emerald  of  Muso,  xxv,  416. 
Emplektite  (tannenite),  xxi,  212L 
Enargite,  xxviii,  184. 

F.  A.  Oenthy  xxiii,  42a 
guayacanite,  xxvli,  52. 
from  New  Grenada,  Tat/lor ,  xxvi,  849. 
in  S.  Carolina,  xxiv,  117. 
Enstatite,  new  mineral,  KervngUty  xxi, 

200. 
Epidotc,  xxviii,  185. 

R,  Hermann  on,  xxv,  40a 
analyses  of,  SammeUbergy  xxiv,  117. 

8ch«erery  xxi,  199. 
crystals  of,  xxvi,  349. 
in  N.  Jersejr,  xxii,  253. 
mangnn-epidote  of  St.  Marcel,  De* 
viZfc,  xxiv,  118. 
Epiglaublte,  Shepard,  xxii,  256. 
Epistilbite,    form  and  analysis,   xxiv, 
118. 
of  Iceland,  xxiii,  421. 
in  Nova  Scotia,  ifoic,  xxvi,  38,  350. 
Epsomite  in  Tennessee,  xxii.  25a 
Erubescitc,  in  Chili,  xxii,  254. 

of  Mexico,  xxvi.  860. 
Erusibite,  xxviii,  129, 186. 
Erythrine,  from  Joachimsthal,  xxv,  407. 
Euchroite,  « JBinenl  resembling,  xxv, 
407. 
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Euclose,  anol^rscs,  DamouTy  zzi,  200. 

Ural  crystal,  xxvi,  350. 

of  tbe  Urals,  xxv,  416. 
Eadialyte,  analysis,  xxiv,  118. 
Eukauiptite,   new    mineral,   KennffoUj 

xxU  300. 
Eokolite,  De^doiseauXy  zzr,  407. 

is  eudialyte,  xxiv,  118. 
Easynchlte  is  dcchenite,  xxiv,  116. 
Fargitc,  xxlv,  128. 
Faroelite,  Heddlty  xxiv,  118,  xxv,  407. 

in  Nova  Scotia,  jETow,  xxvi,  80,  350. 
Feldspar,  analyses,  xxi,  200. 

glassy,  xxii,  254. 

in'eeD,  xxix,  377. 

(hyalophan  and  weissiglte),  xxii, 
254. 

see  OrthoeUue, 
FelBobanyitc,  loc^ty,  xxi,  202. 
Fergiisonitc,  xxii,  254. 

JR.  W«6er,  xxix,  370. 

see  JMie,  xxiv,  129. 
Fibroferritc,  see  copiapite,  xxiv,  115. 
Fichtelite,  xxiv,  447. 

T.  E.  Clark,  lOLY,  164. 
Fluor  crystals,  Kenngvtty  xxi,  202. 
Fowleritc,  xxii,  260. 
Franklinitc,  xxyili,  135. 

analyses,  Bammdtbergy  Bruihy  xxix, 
871. 
Freieslebenite,  xxii,  254. 

of  Spain,  xxiv,  110. 
Gadolinite,  bomcBomorphous  with  en 
clasc,  xxiv,  119. 

specific  gravity,  xxvi,  351. 
Oalactite,  xxii,  255. 

Ken V got t^  xxi,  203. 

of  Glen  Farg,  Ileddle,  xxiv,  128. 
Galena,  xxviii,  135,  xxix,  871. 

containing  cadmium,  xxiv,  119. 

of  Missouri,  silver  in,  Litton,  xxi, 
202. 

supersulphuretted,  xxii,  255. 
Garnet,  xxvlll,  185,  xxix,  371. 

Damour,  xxiv,  119. 

crystal,  xxvi,  350. 

green,  of  Norway,  xxii,  255. 

mclanite,  xxii,  255. 

in  Norway,  analysis,  xxi,  202. 

rock.  Hunt,  xxv,  407. 
Gases  of  volcanos,  xxvi,  35L 
Gersdorffite,  xxviii,  13o. 

Omth,  xxix,  373. 

from  Fboenixville,  xxviii,  248. 
Gibbsite,  xxiv,  119. 
Gieseckite,  of  New  York,  Brush,  xxri, 

64,850. 
Gilbertite,  R  Zschau,  xxii,  255. 
Glaserite,  W.  J.  Taylor,  xxix,  373. 

at  Vesuvius,  xxii,  255. 
Glaubapatite,  Shepard,  xxii,  256. 
Glauber  salt,  analysis,  xxi,  202. 

in  Nova  Scotia,  xxv,  407. 
Glauconite,  xxviii,  135. 

(^recn  sand)   of  Westphalia,  xxi, 

of  Westphalia;  of  Alabama,  xxiv, 
119. 
Glossecollite,  Shepard,  xxiv,  124. 
QlottaUte  (chabaiite),  xxi,  197. 


MlVEBiLLS — 

Gold,  xxTii,  135. 

amaleam  in  California,  xxi,  208. 

Oenjws  obBenrationB  on,  xxviii,  8S1 

in  California,  .BlaJke,  xxi,  VA. 

in  Geonria,  Blakit,  xxvi,  128. 

in  the  Rocky  Mta.,  and  on  FiiKf^ 
river,  xxvi,  851. 

in  Washington  Tenitoir,  xxr,  407. 
GongyUte,  Thwdd,  xxviii.  1& 
Gramenite,  Kraniz,  xxvi,  851. 
Graphite,  artiflcial,  xxiv,  119. 

of  Ersby,  Nordtnakiold,  xxi,  S08L 

of  Ticonderoea,  KemngoU,  xxi,  201 
Grecnlandite,  xxvi,  851. 
Greensand  of  Alia>afna,   /.  If.  JUM; 

xxili,  182. 
Guano,  minerals,  xxii,  255). 
Guarinite,  xxviii,  14a 
Guayacanite,  F.  Fldd^  zxrli,  53, 88f7. 

see  Enargite. 
Gymnite,  see  DeweytUe. 
G  vpsum,  xxi,  203,  xxii,  256,  xxiv,  llSl 
Hudingrerite  at  Joachimsthal,  xxr,  tfT. 
Halloysite,  Nbggtratfi,  xxix,  STSL 
Harmotome,  locality  of,  xxr,  40& 
Harrisite,  xxii,  256l 

F.  A.  Oenth,  xxlii,  415. 

N,  A.  Pratt,  xxiil,  40a 

of  Georgia,  xxiv,  89,  120. 
Hartite,  iTenn^ott,  xxiv,  12a 
Hausmannite,  crystal,  A«niN>oa,ni,S01 

angle  of,  Dauber,  xxi,  203. 
Hayesine,  Beiehardt,  xxix,  372. 

in  Nova  Scotia,  xxv,  40& 
Heddlite,  new  species,  Grtg,  xzl,flBL 
Hematite,  xxviii,  135,  xxix,  372. 

of  LAke  Superior,  xxviii,  IS. 

pseudomorphous   octahedrooi  d, 
XXIV,  120. 

(specular  iron),  pseudomorph,  nl. 
203. 

at  Vesuvius,  xxii,  256. 
Herrerite,  xxi,  201^. 
Herschelite,  xxviii,  135. 
Hcssite  of  Russia ;  of  California,  xxiv, 

120. 
Hcteromorphite  fh)niPem,  xxvi,lSt85l 
Heulonditc,  bcaumontite  identical  viih, 

xxiv  120. 
Hircine,  PiddinntKm,  xxi,  208w 
Hislopite,  xxviii,  133. 

analysis  of,  xxiii,  423. 
Hitchcockite  of  Shepard^  tt»,  858,  xE»t 

41, 125, 133. 
Homichlinc,  Breithaupt,  see  Banhv^ 

He,  xxviii,  132,  xxix,  373. 
Horn  Silver,  see  KerargyriU. 
Hornblende,  xxii,  257,  xxviii  135,  xxix, 
873. 

analyses,  xxi,  208^ 

new  analyses,  BammdAerg,  xxri, 

(dannemorite),  xxiv,  120. 
Hunterite,  xxviii,  133. 
Hureaulite,  crystals,  xxvi,  2f&, 
Hvalophane  of  von  WaJtUrthavaoi,  XXt. 

408,  xxviii,  136. 
Hydro-apatite,  Damour^  xxv,  408L 
Hyperstbene,  xxi,  210, 
HypostUbite,  xxv,  409L 
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[ypoxanthite  or  Sienna   earth,  xziv, 

alpaite,  zxvi,  854. 

docrase,  R  Hermann^  zxy,  406. 

analyses,  BammeUbergy  xzi,  204. 

Se/uereTj  xzl,  201 
Imcnite,  xxv,  408,  zxyii,  127,423. 

analyses  of,  by  BcunmeUberg^  zxriii, 
196. 

Imenomtile,  zxv,  412. 
odine,  free,  in  the  fomarolea  of  Vol- 
cano, xziy,  121. 
odyrite,  xxix,  373. 
olite,  xrvUi,  137. 

ridinm,  in  California  gold,  xzi,  20S. 
ridosmine,  xxix,  373. 
Ton,  F.  A,  QerUhy  xxix,  378. 

meteoric,  xxii,  271.  272,  874. 
supposed,  xxTlii,  259. 

natiye,  of  Bohemia,  xxviii|  187. 
of  Canaan,  Ct,  Hayet.  xxi,  157. 
of  Liberia,  Africa,  xxi,  153. 
of  Tennessee,  OMA,  xxyIU,  246. 

octahedral,  of  Vesuyius,  Raanmd»- 
berg^  xxviii,  135. 

ores  of  Iron  Mountain,  xxyI,  854. 
waarite,  see  SchoriomiU. 
jdolite,  XXV,  414. 

see  Tantalite. 
faolingite,  Zepfuirovieh,  xxi,  205. 
fohannite,  xxv,  415. 
funkerite,  xxi,  205. 
^olin,  analyses,  xxv,  408. 
^pnicite,  xxyiii,  187. 

Kenngott,  xxv,  406. 
ELarelinitc,  22L  Hermann,  xxyiii,  137. 
leUhauite,  xxiL  257,  xxyiii,  187. 
Eenngottite,  Iiaidinaer,  xxy,  400. 
Kerai]eyritc,  xxix,  374. 

of  Kussia,  xxiv,  121. 
Killinite,  xxii,  257. 
lolucharoyite,  xxyi,  854. 
^rantzite,  C.  Bergemanny  xxyiii,  188u 
^yanite,  analysis,  Igdtirom^  xxi,  206. 
>ibradorite,  xxviii,  138,  xxix,  374. 
Lanthonite,  xxii,  257. 

analysis,  xxili,  425. 

in  Essex  Co.,  N.  Y.,  Elake.  xxyi,  245, 
854. 

of  U.  States,  xxiVjJlS,  121, 
Lapis  Lazuli,  xxviii,  138. 

in  Siberia,  xxvi,  354. 
Laumontite,  xxv,  409. 

in  Nova  Scotia,  How,  xxvi,  84,  854. 

of  the  Tyrol,  Oericke,  xxiv,  121. 
Lazulite,  xxviii,  188. 

analysis,  IgeUtrom^  xxi,  205. 

in  Georgia,  C.  U.  ShqMrd,  xxvii,  36. 
Lead,  native,  xxii,  257. 

in  Mexico,  xxiv,  121. 
Leadhillite,  xxviU,  13a 
Lecontite,  W.  J.  Taylor,  xxvi,  273,  354. 
Leonhardite  on  Lake  Superior,  xxviii, 

14. 
Lepidochlore,  xxviii,  130. 
Lepidomelone,  xxviii,  138. 
Leuchtenbcrgite,  xxv,  404. 
Leacite,  Biachof,  Jiammdsbergy  xxv,  409. 

O,  Hose,  xxvi,  355. 

of  Veauyiufl,  xxii,  257,  272l 


MiNXBALS— 

Leucophane,  BammeUberg,  xxiv,  121. 

crystal,  JL  P.  OrM,  xxi,  206. 

J.  D.  Dana,  xxi,  205. 
Leucopyrite,  Behnckc,  xxii,  257. 
Libethenite,  xxix,  374. 
Liebieite,  xxv,  415. 
Lievnte,  xxv.  416. 

angles  or,  and  analysis,  xxiv,  122. 
Lillite,  MeuM,  xxix,  374 
Limonite,  Tuomey^s  tJialjneB  of,  xxviii, 
13a 

of  Lake  Superior,  xxviii,  14. 

of  Missouri,  Litton^  sd,  205. 

reference,  xxiv,  122. 
Linneite   of  Maryland  and  Missouri, 
xxiii,  418,  419. 

of  U.  States,  Oenih,  xxiv,  122. 
Liroconite,  xxviii,  18a 
Loweite  at  Ischl,  xxv,  409. 
Magnesite,  xxix,  874. 

of  Bolton,  Canada,  xxi,  205. 

of  Roxbury,  Vt,  Mayea,  xxL  882. 

Styria,  xxii,  25a 
Magnetite,  xxi,  206,  xxviii,  18a 

(martite),  xxvi,  355. 

pseud,  after  ohalybite,  xxiv,  122. 
Magnoferrite,  i2ammka6ergr,  zzix,  875. 
Malachite  at  Phenixville,  sd,  206. 
Manganblende,  xxvi,  855. 
Manganese  ore,  xxi,  206. 
Manganite  on  Lake  Superior,  xxviii,  15. 
Marble  of  Alabama,  JUaUety  xxiii,  181. 
Marcasite,  v.  KobeiL,  xxv,  409. 

of  Hanover,  xxii,  25a 
Marcylite,  C.  U,  Shepard,  xxi,  206. 

referred  to  atacamite,  xxiv,  122. 
Margarite.  analysis  by  FaUin,  xxiv,  122. 
Mariarodite^xxix,  875. 
Manonite,  iJlderhcnt,  see  Zinc-Bloom^ 

xxix,  383. 
Megabromite,  BreWiatqjt,  see  JSJmboltte, 

uix,369. 
Meionite,  angles,  xxi,  206. 
Melanchyme,  Haidinger,  xxi,  206. 
Melinophane,  see  Leucophane.  xxiv,  12L 
MeUite,  xxviii,  189. 

angles.  Dauber,  xxi,  206. 
Mesollte  in  N.  Scotia,  How,  xxvi,  82, 855. 

see  StrdecUe,  xxiv,  127. 
Miascite,  xxvi,  855. 
Mica,  xxiv,  122. 

angles,  analyses,  etc.,  xxi,  206. 

of  Goshen,  J.  W.  MaOet,  xxiii,  180. 

after  scapolite,  xxiv,  128. 

pseudomorph  after  orthoclase,  xxiv, 

Microcline,  xxviii,  139. 

angles,  Breithaupt,  xxvi,  855. 
Mikrobromite,  BreiUiaupt,  see  EmibolUe, 

xxix,  369. 
Millerite,  form,  Kenngott,  xxi.  206. 
Mimetene,  at  Phenixville,  xxi,  207. 
Mispickel,  xxix,  375. 

analysis,  xxv,  410. 

Behncke,  xxii,  25a 

of  Copiapo,  analysis,  xxi,  207. 
Misy,  sec  OopiapUe, 
Molybdate  of  iron,  xxi,  207. 

Oenth,  xxix,  876. 

fh>m  California,  Gfenth^  zzviii,  248. 
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Molybdenite,  zxriii,  139. 

crystals,  xxiv,  128. 
Molybdine,  xxvL  355. 
Monazite,  xzii,  282. 

£.  ZachatL,  XXY,  410. 
Morenosite,  Catart*^  xxL  207. 
Moronolite,  Shepard^  xzir,  138. 
MoBsottite,  xxiXjSTO. 
Moscovite,  xxi,  208. 

crystals  from  VesiiTliiSiXZTl,  858. 
Nagyiu:ite,  FolberUt,  xxix,  878. 
Naphtha,  xxi,  207,  xxr,  4ia 
Natro-boro-calcite  in  Nova  Seotia, 
406. 

K  Bow,  xxiv,  28a 
Natrolitc,  xxviii,  139. 

HUtsiw^  xxix,  378. 

Savite  is,  xxvi,  858. 
Neotokite,  xxviii,  139. 
Nepaulite,  PiddingUmy  xxiv,  128. 
Nepheline.  xxix,  877. 

angles,  Kokicharov,  xxi.  207. 
Nickel  and  copper,  arseniiirttt  of^  on! 
Lake  Saperior,  xxviii,  15. 

ores,  u.  Bergemann,  xxviii,  189. 

oxyd  of,  xxviii,  139. 
Niekel-gymnite,  T.  8,  Hunt^  xxix,  277. 

W.  J.  Taylor,  xxviii,  189. 
Nicop3rrite   or    eisennickclkies,    zziv, 

Nitraminite,  xxiv^  124. 
Nitre,  in  Tennessee,  xxii,  258b 
Nordenskioldite,  xxi,  204. 
Okcnlte,  analyses,  xxi,  207. 
Oligoclase,  vom  Rath,  xxix,  877. 

of  Danbury,  Bnuh,  xxvi,  70. 
Opal,  xxiv,  1^. 

artificial,  xxvi,  856. 

In  MoroTia,  xxii,  25a 
Ophiolltes,  T.  S,  Hunt,  xxvi,  234. 
Orthltc,  analysis  of,  xxix,  364. 
Orthoclase,  xxi,  201,  xxvlll,  140. 

Breithaupt,  xxv,  410. 

J.  D.  WhUneUy  xxix,  377. 

of  Binnen  Valley,  xxvi,  856. 

at  Danbur}',  Ct.,  xxvi,  70,  356, 

of  Lake  Superior,  xxviii,  16. 
Oserskltc,  see  AragoniU,  xxix,  865. 
Ostcollte,  xxvlll,  140. 
Ostranltc,  xxi,  307. 
Ozocerite,  xxvi,  350. 

Glocker,  xxll,  2r>8. 
Pai8bcrp:itc,  xxli,  250. 

cr\'»tal9.  Dauber,  xxi,  207. 
Palladium  ochre,  or  palladinitc,  xxiv,! 

124. 
Paralline,  native,  xxi,  207. 
Paialofi^te,  xxvi,  35(V 
Panwlte,  Vofffer,  xxlv,  134. 
Parastllblte,  vom  Walterahaitaen,  xxiv,  124. 
Parathorlte,   Shepard ;   Dana;   Brush, 

xxlv,  124. 
Pateralte,  xxll,  258. 
Pectollle,  xxll,  258,  xxvlll,  140. 

J.  D.  Whittuy,  xxix,  205,  377. 

analyses,  xxi,  208. 

crystallization,  xxvi,  856. 
Pcllcaulte,  xxvlll,  140. 
Pennine,  xxi,  209,  xxv,  404. 

V.  Mcrzy  xxix,  878. 


MnmAL»— 
Pennine,  see  CMorite,  xxIt,  114 
Perofskite,  xxvi,  356,  xzvU^  14a 

crystals,  etc,  Domimr^  zzl,  fl 

of  Zermatt,  zziv,  134. 
Phenacite,  crrstmls, «.  JCofeMtam 
4ia 

optical  charactcra,  xxvi,  8681 
Phlof^opite  in  Europe,  zxvi,  8681 
Pholerite,  Oenth,  xxviii,  251,  xxlz.8nL 
Phosphochalcite,  xxvi,  868,  xcftfl,  UOt 
xxix,  878. 

i/Aid^,  xxi,  20a 
Piauzite,  xxii,  25a 

KennaoU,  xxiv,  12S. 
Plcromerid,  at  Vemiviiis,  xzU,  S6& 
Pinguite,  in  Moravia^  xxli,  2Sa 
Pitchblende,  xxv,  415,  xxix,  87a 

coracite  identical  with,  xxtT,12BL 
Pittinite,  see  PUeMUrndB^  xzfx,  8T8L 
Plaie^onite,  crystals,  xxi,  20a 
Plathium.  xxvi,  857. 

DetriUe  and  Debrm,  xxix,  Sm 

of  Borneo,  xxii,  250l 

in  California,  xxi,  208L 
Plombierite,  xxvi,  800. 
Plombic  ochre  of  New  Modeo,  xdv, 

125. 
Plumbo-resinite,  hitchcoddte  raftmd 
to,  xxiv,  125. 

of  Canton  Mine,  xxiv,  41, 12& 
Polyhalitc,  analysis,  JemMch,  xzi,  WL 
Porcelain  clay  of  Alabama,  /.  W.JUkl, 

xxili,  183. 
Prehnitoid,  ^omMtrandj  xxi,  20a 
Prosopitc,  xxi,  200. 

Scheerer,  Brush,  Dana,  xxv,  4ia 
P^eudophite,  Kemngott,  xxi,  2ia 
Pvrunryrite  and  proostite,  cryBtali,  Sdr 

'la,  xxlv,  126. 
Pynjom,  xxviii,  141. 
Pyrltcfii,  G.  Bo»f,  xxix,  379. 

Traversclla  twins.  Sella,  zziv,  191 
Pyroehlore,  xxi,  199. 

of  Mlask,  xxiv,  126. 
Pyroclaslte,  Shepard,  xxll,  97. 
Pvro^ianltc  minerals,  xxiL,  Oa 
Pvromelanc,  Shtpard,  xxii,  98, 259,zziT, 

'126. 
Pyromorphitc,  Strure,  xxix,  3791 

altered,  xxiv,  126. 

at  Phenlxvillc,  xxi,  209. 
Pyroj>hylllte,  xxviii,  140. 

Dejichizeaux,  xxv,  411. 

conijMict,  BruAh,  xxvi,  88, 857. 

in  Georjj^ln,  Shepard,  xxvii,  Sa 
Pyroretin  is  t^cleretinitc,  xxi,  210 
Pyroselerlte,  DnicloixeaHx,  xzT,  411. 

of  Snamm,  xxii,  259. 
Pyrotechnlte,  xxll,  261. 
Pyroxene,  xxviii,  140,  xxv,  411. 

Bamfneltberg,-  xxvi,  357. 

Beitss,  xxix,  379. 

analysis,  Kjerulf,  xxi,  210. 
Pyrrliotme,  xxi,  210,  xxix,  3T9. 

meteoric,  xxii,  375. 
Quartz,  Blum  and  Oarius,  xxix,  879L 

density  before  and  after  heatiiff, 
xxlll,  2ia 

in  capillary  forms,  etc.,  xxii,  259. 

a  peculiar  form,  xxviii,  141. 
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|iiartz,planes  of,  fW>m  Dmelohtaux^xjAVy 

lao. 

tulcksilver  in  drift  deposits,  zzil,  350. 
Uwtolyte  of  /Shqxnrdy  tee  StUpnomtkmiy 
xxiv,  138. 
lealgar,  zzix,  379. 

crystals,  zzri,  857. 
tensselserite,  xxv,  414. 
tetzbanyite,  JR,  jEwrmomt,  xxfiiiy  141. 
Qiodonite,  ffrM^xxli,36a 
Ihombic  tongsUte  of  limey  zxyiii,  363. 
UpidoUte,  xxy,  401 

Omth,  xxviii,  360,  zziz,  879. 
loDmerite,  OraiUehy  zxvi,  867. 
lottisite,  BteWunmiy  xxviiL  141. 
intUe,  xxvUi,  141. 

rilmenomtile),  xxr,  413. 

in  Georgia,  Shipardy  zztU,  80l 
M-ammoniac,  xzii,  30Oi 
lalt  in  Califomia,  xzi,  3ia 

Cheshire  brine  sprinf^s^  zxr,  413. 

borings  in  KentnciiT,  zziv,  137. 

at  Vesuyias,  xxii,  300. 
lamarskite,  Hermanny  xxi,  100. 

analysis,  BSermanfu,  xxiv,  137. 

density,  xxvl.  857, 
taponUe,  xxviii,  141,  xxix,  880. 
htfcolite,  angle,  Kokseharcvy  xxl,  310. 

crystal,  xxvi,  857. 
teMolIn,  crystals,  xxiy,  137. 
lanalpite,  sdx,  380. 
lantsarlte,  xxy,  437. 

T,  &  Burnt,  xxyi,  858^  xxyii,  886, 
xxyiii,141. 

composition,  xxL  311. 

of  Suesia,  Chancer,  xxiy,  137. 
Sayite,  xxyi^dSa 

BreUhaupL  xxiy,  137. 
Icapolite,  angle,  Kok9charovy  xxi,  311. 

glaucolite  identical  with,  xxy^JlS. 

wilsonite  identical  with,  xxi,  ^1. 
Scheelite,  Oenihy  xxyiU,  253,  xxix.  88a 
Scheereritc,  form,  Kennffotty  xxi,  311. 
Schorlomite,  xxyiii,  141. 

S/upardy  xxiv,  137. 
3chrdtterite  in  Alabama,  JfoOsf,  xxyi, 

79,86a 
^cleretinite,  xxl,  310. 
Sderoclase,  see  Ih^frenowriUy  xxiy,  117. 
Jcolecite,  ifeWk,  xxlv,  127. 

formation  of,  xxy,  413. 
3corodite,  xxviii,  142. 
Seladonite,  of  Bohemia,  xxvi.  868, 
Senarmontite,  of  Algeria,  xxiy,  138. 
3ericite  slate,  rock  resemUing,  xxiy, 

Serpentine,  xxy,  217,  413,  xxviii,  143, 
nix,  880. 

T.  8.  Hunty  xxvi,  858. 
analyses,  &  HougkUmy  xxi,  311. 
and  antigorite,  xxiv,  138. 
on  Lalce  Superior,  xxviii,  18. 
roclc,  analyses.  A.  A.  Bdye»y  xxi,  883. 
of  Roxbary,  Ct.,  xxii,  380. 
of  Syracuse,  N.  Y.,  xxv,  413. 
SIderopleslte,  xxvi,  858. 
Siegenlte   of  Maryland  and  Missouri, 
xxiii,  419. 

of  Mine  la  Motte,  Missoori,  xxiii, 
419. 


MiKBRALS — 

Silver  glance,  xxyi,  338. 

at  JoachimsthalY  xxr,  418L 

of  Lake  Superior,,  xxviii,  19, 

native,  at  Cheshire,  Ct.,  xxii,  900. 

ores  of  Chili,  xxi,  311. 

pseudomorph,  xxv,  418. 
8maltinefh>m  AtaeanuL  /.  X.  SmUh^ 
xxi,  311. 

crystab  with  convex  ftces,  xxi,  811. 

at  Joachimsthal,  xxv,  418. 
Smaragdite,    T.   &   MutUy  xxvii,  848, 

xxviii,  140. 
Smithsonite,  xxviii,  140.  xxix,  880. 

under  the  form  of  dolomite,  .xxi, 
437. 

psendomorphs,  xxii,  360. 
Sodalite,  xxvi,  85a 

in  Russia,  xxi,  311. 

f^om  Salem,  Mass.,  /.  P.  KUnbaUj 
xxix,  65,  380. 
Sordawalite,  analysis,  xxi,  311* 
Spartaite,  xxvi,  85a 
Specular  iron,  xxii,  36a 

BeeBenuUUe, 
Sphene,  xxviii,  1431 

decomposed,     (xanthitaneX    xxi!, 
360. 
Spinel  in  Russia,  xxi,  311. 
Spreustein,  Scheerery  see  ydiroUte^ 
Stannite,  Atehafy  xxii,  360. 
Stassfhrtite,  xxiv,  13a 

see  BoracUey  xxix,  865. 
Staurotide.  Georgia,  xxii,  260, 
Steinmannite,  see  Oakna. 
8tephanite,  ciystal,  JSehrddery  xxl,  811, 
Stibnite,  xdi,  361. 
Stilbite,  xxviii,  143. 

analysis,  xxvi,  85a 

from  Hlndostan,  xxv,  4ia 

(hypostllbitc).  xxii,  179.  361. 
Stilpnomelane,  Glockery  xxii,  361. 

and  rastolyte,  xxhr,  13a 
Stromeyerite,  W.  J.  Tayhry  xxix,  880, 
Sulphur  in  California,  xxi,  211. 
Sundvikite,  A,  E,  NovdentkUSldy  xxvUi, 

142. 
Svanbergite,  Davberj  xxy,  4ia 

IgdarSmy  xxi,  311. 
Svlvine  at  Vesuvius,  xxi,  313. 
'Dichhydrite,  JkanvrnMergy  xxiv,  139. 
Talc,  T.  8.  Bimty  xxv,  225. 

potstones,  Ddesmy  xxv,  4ia 

rensselaerite,  Hunty  xxv.  414, 
Talkoid,  Aatmumn,  xxix,  381. 
Tannerite,  xxi^l2. 

Tantalite,  A.  M  Hcrdemkioldy  xxy,  414, 
xxix,^!. 

JtoWjXxvi,  359. 

of   Chanteloube,    Chandlery  xxiv, 
129. 

constitution  of,  xxvii,  125c 

of  Kimito,  JHermanny  xxiv,  139. 

of  Limoges,  xxii,  261. 
Tamowitzlte,  xxvlll,  131. 
Tauriscite,  Voigery  xxi,  212. 
Telluret  of  silver  in  California,  TT.  P. 

BlakCy  xxiil,  270. 
Telluric  sliver,  see  HesaiUy  xxiy,  120. 
Tennantlte.  xxi,  213L 
Vom  Baihy  xxix,88L 
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Tetrodymite  from  Dahlonega,  Ga.,  C,  T. 
Jaekwn^  zxvlii,  142. 

in  Georgia,  Shepard^  xxyil,  S9,  xxvili, 
142. 
Tetrahedrite,  C.  Kuhimann^  xxv,  414. 

analyses,  xxi,  212. 
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Rters,  71  Ml.  meteor  of  July,  1856,  xxiii, 

287. 
i^t//oan*s  process  for  silvering  glass,  xxIt, 

268. 
Ifidpa,  W.  W.,  on  aurora  of  1859,  xxx,  343, 


Phosphatic  nodules,  analysis  of^  xxiv,  112. 
Phosphorescence,  xxix,  420. 

influence  of  temperature  on,  xxvi,  899. 
Phosphoric  acid,  on  separation  of,  C?utnr 
ee^xxx,122. 

on  test  with  molybdate  of  ammonia, 
/.  If.  Bill,  xxvi,  109. 
1  Phosphorus,  amorphous,  IL  Mcklhy  xxii, 


Fadflc  ocean,  depth  ot^  xxv,  83. 

nilroad  surveys,  noticed,  xxvi,  92. 
Falaeontology,  see  Oeologu, 
Palseoscincus,  fossil  repule,  xxii,  118. 
FalseotrocliiB  of  Emmons,  xxiv,  151. 
Flaleeozoic  strata  of  Great  Britain,  Frof. 

Sedgwick,  iai,9i^ 
Falliser  expedition,  xxviii,  d4L 
Faper,  plants  tliat  can  Aimish,  deClaua- 

sen,  xxi,  290. 

^iapyiine,  vegetable  parchment,  xxix, 

FteBselena,  /.  M  Ginia,  xxx,  304. 
Parchment,  vegetable,  xxix,  278. 
Paris  Geographical  Society,  xxii,  14& 
HirrisA,  2u,  int.  to  Prac  Pharmacy  o(^ 

noticed,  xxix,  304. 
J^traoM,  21,  on  oriein  of  species,  xxx,  1. 
Parthenogenesis,  Owen  on,  xxvi,  425. 
£.  B^  on,  xxvii,  310, 440. 
observations  on,  Burnett,  Siebold,  Jjub- 

boek,  Dana,  xxiv,  899. 
J^arvin,  T.  &,  climate  of  Iowa,  xxiii,  360. 
dosing  and  opening  of  Mississippi, 

xxii,  14a 
Passes  of  the  RockyMountains,  report  on 

two  new,  xxviii,  320. 
I^uteur  on  fermentation,  xxix,  411. 
Patent  Office  Report  for  1855,  xxiii,  150. 
for  1856,  noticed,  xxiv.  448. 
D^en  and  li^^mu  on  cellulose,  xxviii,  128. 
Jwuen^iChende  Industrielle,  ^noticed,  xxi, 

and  Bichard'M  Precis  d*Agriculture, 

noticed,  xxvii,  259. 
J^tuenU  Substances  Alimentaires,  noticed, 

xxi,  261. 
Peat  bogs  of  Bohemia,  zzi,  442. 


detection  of,  in  poisoning,  -nHi^  107. 
new  bases  containing,  Cahourt  and 
Bqf'fnanfi,  xxi,  416. 
reproduction  of  engravings  by,  xxvii, 

Photochemical  experiments,  Neipe^  de  St. 
Fictor,  xxvU,  257. 
researches,  N.deSL  Viator,  xxix,  271. 
Photoj^raphic  process  with  wax  paper,  W. 

Crooikw,  xxii,  159. 
Photographs,  artificial  light  for,  aodi,  301. 
Photography  by  carbon,  xxviii,  429. 
euiibition  of,  xxiii,  115. 
injury  from  effluvia,  xxvi,  397. 
at  Paris,  xxiv,  261. 
new  process  in,  xxvi,  397. 
Photometer,  a  new,  Silliman  and  Ihrter, 

xxiii,  315. 
Physionometer,  invention  of,  xxvi,  897. 
Picric  acid  and  its  salts,  M.  C.  Lea,  xxvi. 
379. 
optical  properties  of.  Lea,  xxx,  402. 
Piesae,  O.  W.  AL,  Art  of  Perftimerj',  by,  no- 
ticed, xxii,  150. 
Piagot,  A.  S.,  ou  the  Chemistry  and  Metal- 
lurgy of  Copper,  noticed,  xxv,  446. 
on  piano,  xxiii,  120. 
Pisciculture,  Jourdier  on,   noticed,  yg< 

408. 
Planet,  supposed  new,  between  Sun  and 
Mercury,  JS.  C.  Merrick,  xxviii,  445,  xxix, 
296,  415. 

Liaie  questions  Lescarbault^s  dis- 
covery of,  XXX,  142. 
Planetary  system,  observations  on,  ffelrn- 

holtz,  xxiv,  203. 
Planets,  law  of  phyllotaxis  among,  xxv, 
215. 
new,  see  (wider  AMtronomy,)  Atteroide, 
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Plancti*,  note  on  recent  dlscoYcries  of, 

xxiv,  415. 
Plants,  alternations  of  generations,  Ac., 
amonji;:,  xxi,  &2, 
crejitcd,  for  what,  A.  Gray,  xxl,  428. 
IkCandoUt'9  Geography  of;  noticed, 
xxii,  4-2y. 
embn-o  of,  xxil,  433. 
hybri'ds  amon^.  Hooker,  xxl,  135. 
turf,  of  the  Arctic,  xxlv,  34a. 
vegetable  individual  in  Itii  relation  to 
specied,  Braun,  xxi,  58. 
sec  fiirther,  Botany. 
Platinum,  alloys  of,  new  xxix,  270. 

fusion  and  casting  of,  DtvilUBSiA  De- 
hruy,  noticed,  xxx,  158. 

and  the  metals  \rhich  occom^Kiny  it, 
xxix,  118. 
analysis  of,  xxix,  379. 
chemistry  of,  Clau»,  xxix,  425. 
resiairches  on,  ^^'.  Gibbs,  xxix,  427. 
FUtyfair,  on  numerical  relations  between 
densities  and  equivalents  of  bodies,  zxx, 
420. 
FluckcTy  mag.  induction  of  crystals,  xxv, 

273. 
Plumb-line,  secular  changes  in,  zxy,  107. 
t/,  J..,  on  aurora  of  Aug.  1859,  xxvili, 


403. 


on  aurora  of  1859,  xxix,  364. 
hurricanes,  list  of  cyclonic,  noticed, 
:ii,  453. 

Poinsot,  death  of,  xxix,  415. 
Poisons  in  China,  Maeoowan,  xxri,  235. 
Polar  Sea,  open,  G,F.Iiarring(oit,jj[Yij^iS. 
JR.  W.  Haakinn,  xxv,  84. 
/.  /.  Jfayex,  xxv,  1184,  xxvi,  305. 
Polarization  of  light,  Stokes,  etc.,  on,  xxiv, 
430.  I 

Polarized  light,  directions  of  vibrations  of 
ctlier  in,  Hoidinger,  xxi,  135. 

direction  of  molecular  motion  in 
plane,  Bartlett,  xxx,  361.  " 

for  the  microscope,  WTiiU,  xivL 
301. 

as  a  reagent,  Biot,  xxx,  409. 
Polythalamiau,  see  Foratniniferoiut, 
Poppldn,  J.  P.,  analysis  of  al bite  bv,  xxvili, 

349. 
Population  and  races  of  the  earth,  xxv, 
137. 

of  the  world,  Dieterici's  estimate  of, 
xxvii,  a^l. 
Porcelain,  manufacturer  of  Chinese,  xxii, 

101. 
Porous  bodies,  movements  of  fluids  in, 
Jamin,  xxix,  418, 


BxumotMM,  on  polarization  of  corona  do- 
ring  eclipse  of  July  18, 1800,  xxx,  282. 

Pretcott,  G.  R,  on  aurora  of  1859,  tiIx,  tt. 

Pretivich  on  bone  cave,  xxvUi,  287. 
human  remains  in  drift,  xxix,  2661 

Pressure  guage,  of  Davison,  xxix^  203. 

Privet,  on  coloring  matter  of,  /  Niddk^ 
xxix,  326. 

IVize  questions  of  French  Academy,  xii, 
403,  xxiv,  255,  xxv,  4S8,  zxiriii,  119,  xxix, 
410,  414. 

Proceedings  Am.  Assoc,  for  AdvancemcBt 
of  Science,  noticed,  xxiv,  801, 902,  xxri, 
150,  xxviU,  158,  2»3,  xxx,  298,  2». 

Am.  Philos.  8oc.,  Philad.,  noticed, 
xxii,  304,  xxx,  808. 

Boston  Soc.  Nat.  Hist.,  noticed,  xd, 
153,  xxii,  153,  xxiU,  152,  304,  452,  xxit, 
449,  xxv,  152,  xxvi,  156,  xxvU,  15«.  49S, 
xxviU,  159,  xxix,  454. 

Philad.  Acad.  Nat.  8cL,  noticed,  xii, 
152,  304,  451,  xxii,  152,  455,  xxiil  153, 
xxiv,  450,  xxv,  304,  xxvi,  156, 450,  xxrii, 
156,  304,  452,  xxviii,  150,  xxix,  4U,  xxx, 
111,  159. 

Projectiles,  elongated,  O.  JV.  i2bod,xxx,17. 
causes  of  deviation  of^  J.  0.  Ber- 
nard, xxix,  190. 

Propionic  acid,  preparation  of,  xxvi,  40L 

Proportions  in  human  body,  X2iii,  415. 
in  nature,  xxii,  454. 

Propylene,  on  preparing,  DuaaeK,  xxi,  1& 
iodated,  BsWAr^ofand  deZ«M,xxi,41i 

Psychology,  on  animal,  Yrrmlofid,  xxvii,  L 

Publication,  on  scientific,  E,  R  JBuAf 
xxvi,  25. 

Pumpkin,  origin  of,  xxiv,  441. 


Quarterly  Journal  of  Pure  Mathematlei, 

noticed,  xxii,  453. 
QucteUt  on  aurora  of  1859,  -rriTc^  392. 


Race,  human,  unity  of,  xxv,  329. 
Races  in  plants,  origin  of,  xx\-ii,  440. 

and  population  of  the  earth,  xxv,  IS7. 
Railroad  between  France  and  Enj^^and, 
xxv,  431. 
Pacific,  exiilorations  for,  -^rri^  (J7. 
Reports  on,  noticed,   xxv,  141^ 
317,  450. 

surveys  over  Rocky  Mountains, 
Reports  on,  noticed,  xxvi,  fi 
Rain,  distribution  of,  in  the  tempenU 


Porter,   W.  D.,  on  aurora  of  1859,  xxx,  I    zone,  i^tv,  xxi,  113. 
361.  ~  .  -         . 


Ihrter,  C.  A.,  photometer,  xxili,  815. 
Posidonia,  of  Pa,,  Lea,  xxii,  13:^.  , 

Potash  detected  by  the  blowpipe,  xxix,| 


i Rainbow,  lunar,  J.  M,  GiUU,  xxx,  S04. 
Raindrojvmarlss,  J.  VTynian,  xxi,  145. 
.RatnnieUberg,  analyses  of  ilmenite,  xxriii, 
136. 
11.").  jl       on  titanic  iron,  xxvii,  127. 

Potato,  wild  iu  New  Mexico  and  Texas, ;|  J.  1).  Dana  on,  xxvii,  423. 

xxii,  3>^.  i Ramsay,  A,  C,  on  Welch  gLaciers,  xxriii, 

Pbuillrrs  Pliysics,  noticed,  xxi,  134.  I    2&J. 

P^urtulra,  L.  F.,  on  the  genera  Orbulina  Ranunculus  sccleratus,  blistering  by,  infi, 
and  Globigerina,  xxvi,  96.  130. 


Ptvfr,  Afrs.,  aquaria  used  by,  xxv,  97. 
Pratt,  X  A.,  sulphurets  of  copper  of  Can- 
ton, Ga.,  Yxm,40'J. 


Ratios  in  nature,  xxii,  454. 

jRay  Society,  notice  of,  xxiv,  296. 

.Reclamation,  by  /.  Z  Steteru,  xxx,  S09L 
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Bed  Rhrer,  Omadian  expedition  to,  no- 
ticed, zzz,  2ia 
iZbe^/leU;  A,  Jf.,  cluut  of  Animal  Kingdom, 

noticed,  XXV,  149. 
Rcdfleld,  W.  C,  biofcraptiical  memoir  of, 
xxiT,355. 
cyclones  of  the  N.  Pacific,  xxiv,  21. 

avoidance  of,  xxili,  205. 
fossil  fishes,  relation  of,  to  a^  of  New- 
ark sandstone,  xzii,  357. 
list  of  publications  of,  xxiv,  870. 
tornadoes,   spirality   of  motion   in, 
zxlii,23. 
RefVaction,  on  indices  of,  Jaminy  zxv,  265. 

in  minerals,  Deticl&iefaux^  xxv,  896. 
MeffeLfR^  on  parthenogenesis,  xxvii,310,440. 
JiegnauU^  specific  heat  of  some  elements, 

xxii,108. 
Iki^ehbaciK,  0.,  snn^s  spots,  zxv,  295. 
Reid,  W.,  obituary  of,  xxvii,  153. 
Reptiles,  fossil,  m>m  Nebraska,  xxii,  US. 
fossil,  of  Pa.,  Lea,  xxU,  122. 
see  Zoology. 
Respiration,  phenomena  of,   E.   Smith, 
xxix,142. 

rate  of,  nnder  different  conditions. 
Smith,  XXV,  208, 
Retinal  impression,  on,  W.  R  Coffers,  xxx, 

JRheea,  W,  J.,  Manual  of  Public  Libraries, 

<&c,  notice  of,  xxlx,  303. 
BSbfet.J.  H.,  on  aurora  of  1859,  xxx,  344. 
BSehard,  Dr,,  Diet  d'Agricult,  d:c.,  xxviii, 

431. 
JUddeli,  J,  L.,  fish-rod  balance  and  spher- 
oidal evaporation,  xxvl,  71. 
Rings  of  air  and  liquids,  W,  R  Rogtn, 

xxvi,  246. 
HUdtie,  K  <S1,  modified  form  of  Ruhm- 

korff*s  apparatus,  xxiv,  45, 143. 
Ritter,  C,  biographical  sketch  of,  2>.  C. 
GUman,  xxix,  2^1. 
death  of,  xxvlil,  451. 
Rive,  De  la.  Treatise  on  Electricity  of,  no- 
ticed, xxiii,  115. 
River  floods,  France,  xxii,  267. 
Bobey,  C.  B.,  on  aurora  of  1859,  xxx,  346. 
BeMn»on,  K  S.,  on  aurora  of  1859,  xxx, 

857. 
Rock,  slate,  of  Hunerary,  resembling  tal- 

coso  slate,  xxiv,  273. 
Rocks,  analyses  of  ophiolite,  xxv,  217. 
euphotido,  xxv,  437. 
igneous,  nature  of  liquidity  of,  O.  P, 
Scrope,  xxiv,  217. 
limestone,  xxv,  401. 
metamorphism  of,  xxv,  287,  435. 
slate,  xxv,  401.  i 

Rocky  Mountains,  exploration  of  two  new! 
passes,  by  Bakiston,  xxviii,  320. 

exploration  for  railroad  across,  xxii, 
07. 

Reports  on,  noticed,  xxv,  149. 
geonaphy  of,  xxix,  82. 
BogtTM,  M,  D.,  notice  of  his  Pennsylvania 
_Geol.  Report,  xxviii,  149. 

r#,   W,  R,  on  aurora  of  1859,  xxix, 


Bogers,  W.  R,  on  ozone,  xxii,  141. 

protocarbonatc  of  iron  in  coal  meas- 
ures, xxi,  339. 
on  retinal  impressions,  xxx,  4(H. 
rings  of  air  and  liquids,  formation  of, 
xx>i,  246. 
trilobites  from  near  Boston,  3cxii,  296. 
Ronalds  and  Biehardson^n  Chemical  Tech- 
nology, noticed,  xxii,  149. 
Rood^  O.  y.,  on  adapting  tlic  microscope 
as  a  goniometer  and  for  determining  in- 
dex of  refraction,  xxi,  106. 

circulation  in  the  eye,  on  probable 
means  of  rendering  visible,  xxx,  264, 
385. 

circular  polarization  by  cooled  glasses, 
xxvii,  393. 

observed   with    the   stauro- 
scope,  xxvii,  391,  394. 

contraction  of  the  muscles  by  vibra- 
tion, xxix,  449. 
elongated  projectiles,  xxx,  17. 
light,  on  a  new  theory  of,  xxx,  182. 
Bote,  If.,  on  preparing  aluminum  from 
cryolite,  xxij  129,  IM. 

on  determming  strong  or  weak  basic 
properties  of  oxyds,  xxi,  130,  414. 
tautalite  and  niol)ium,  xxvii,  125, 126. 
tiintalum  and  its  compounds,  xxiii, 
110. 
Rosin,  on  distillation  of,  J.  Schiel,  xxx,  100. 
Rotascope,  W.  B  Johruon,  xxi,  146. 
Boyce,  F.   W.,  on  aurora  of  Aug.,  1859, 

xxix,  97. 
Backer,  R  F.,  on  aurora  of  1859,  xxx,  359. 
Ruhmkorff's  apparatus,  effects  with,  xxii, 
268. 

modified  by  BUchie,  xxili,  451,  xxiv, 
45,  143. 
Rutnker,  G.,  discovers  second  comet  of 
.    1860,  XXX,  141. 

iRunklc's  Mathematical  Monthly,  noticed, 
I    xxvi,  153,  447. 

•Ruthenium,  experiments  of  Clam  upon, 
xxix,  52. 
experiment  upon,  by  Fr4my,  xxix,  53. 


s. 


B/gert 


on  binocular  vision,  xxi,  60, 173, 439, 

DC,  887. 

flames,  on  lonorous,  xxvi,  1,  240. 


Sabine,  Gen.  R,  on  Capt.  Blakiston's  Re- 
port, xxviii,  320. 
aurora  at  Pt.  Barrow,  xxv,  105. 

Saccharine  substances,  combinations  of, 
xxi,  119. 

SafftYrd^J,M.,oii  Calceola  in  Tenn.,xxix,248. 
Geology  of  Tennewce,  xxii,  129. 
on  Tehncssee  Silurian  history,  xxvi, 
128. 

on  the  genus  Tctradium,  xxii,  236. 
Sahara  artesian  wells,  xxv,  140. 

desert  of,  xxvi,  :i74. 
•St.  John^  electrical  phenomena  in  houses, 
I    xxvl,  63. 

jSalicyl,  new  deri>'ativcs  of,  xxiv,  425. 
Siillru!  solution,  on  bupersaturated,  //.  Loe- 

ictl.,  xxx,  411. 
Salines  and  snlt  of  Franco,  i/Mn/,  xxv,  361. 
Salmon  breeding,  xxi,  202. 
Sandoz,  E.,  new  map  of  the  Alleghanles, 

noticed,  xxx,  388. 
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Sandstone  of  Conneeticat,  etc.,  relation 

of  foMU  flBhes  of,  W.  a  BKfflddy  xxii, 

857. 
called  Newark  sandstones,  by  W.  C. 

Redfleld,  xxii,  857. 
Datui^  xxii,  821. 

of  Pa.,  foflsils  of,  LeOy  zxil,  123. 
see  Oeofogy, 
Sandy  Hook,  Increase  of,  A,  2>.  Baehe, 

zxUl^ie. 
Saturn,  on  telescopic  appearances  of,  W. 

B,  DatPes,  xxi,  158. 
Sanlnicr,  P.,  notice  of,  Durttnd,  xxIt,  189. 
Seaeehi^  V  esnvian  minerals,  xxii,  247. 
Scales  of  the  striped  bass,  analysis  of^  J. 

Oreen,  xxvi,  44y. 
Sehaffner^  T.  P.,  Telegpraphic  Manual,  no- 
tice of,  xxlx.  150. 
jScAM,  J.^  on  dtstillAtion  of  rosin,  zxx,  100. 
Anleitnng  sur  Org:anischen  and  Gas- 
analyse,  noticed,  XXX,  155. 
Schla^ntweit,  Adolpli,  death  of,  in  Tnrlc- 

istan,  xxvi,  878,  xxix,  280. 
Schlagintweit,  brothers,  on  India, 

810. 

ethnographical  collections,  xxix,  286. 
mission  to  Asia,  noticed,  xxx,  217. 
salt  lakes  of  the  Himalayas,  xxix,  245. 
SMovberger.    on    dissolyingr    celliilose, 

xxvii,lia 
test  for  silk  and  cotton,  xxrii,  490. 
SehmardOy  L.  JT.,  Nene  Wirbellose  Thiere, 

Ak!.,  xxix,  298. 
Sehtniitj  J..,  on  magnesium  as  a  source  of 

light,  xxx,  270. 
SemkieU,  If.  B.,  anatomical   models  of, 

xxiii,  147. 
Schonbein^  on  oxygen,  xxvll,  19. 

on  ozone  and   ozonic  actions,  xxi, 

418. 
SchoUy  A.y  on  the  Isthmus  of  Choco,  New 

Granada,  xxvil,  308. 
Sehott^  C.  A.,  magnetic  declination,  xxix, 

885. 
Schroeder^  relation  between  fermentation 

and  crystalllcation,  xxrii,  120. 
SehtceixeTy  solution  of  cellulose,  <fec.,  xxix, 

429. 
Scientific  Association  at  Carlsnihc,  xxvii, 

117. 
versus   practical  instruction,  xxviil, 

298. 
Scoresby,  W.,  obituary  of,  xxvi,  800. 
Seotty  A.,  notes  on  tlie  Bermudas,  xxiv, 

274. 
8eot4y  J,  J.y  on  aurora  of  1859,  xxx,  857. 
Screw  in  navigation,  first  introduction  of, 

xxvi,  893. 
propellers,  W.  Hopkiru,  xxiii,  60. 
Scrope,  O.P.,on  craters,  xxiii,  846. 

on  the  formation  of  craters,  and  the 

liquidity  of  lavaa,  xxiv,  217. 
Sea  of  Kamtschatlia,  soundings  In,  Bailey, 

xxii,  I. 
Seai-l,  (fforgf,  takes  a  prize  for  planet  Ne- 

mausa,  xxviil,  119. 
Scawater,  extraction  of  salts  from,  xxv, 

801. 
Seaweed**,  ITart^  on  American,  noticed, 

xxvii,  142. 
on  Blodgcttia,  Harwy,  xxvii,  144. 


SeoeMy  A.^  on  aurora  of  IKSO,  xztx,  897. 
on  edipse  of  July  18, 1800,  xxx,  SI 
view  or  part  of  moon,  xxii,  968l 
Sedawick  on  British  PalaM>zoie  Rocks,  no- 
ticed, xxi,  802. 

subdivisions  of  the  Palsoxoic  ftnti 
of  Britain,  xxi,  S4S. 
Seemann't  Botany  of  the  Herald,  notieed, 

xxiii,  127. 
Sdden^  Jl  £,  on  aurora  of  Ang.  186B,xxix, 

Wo. 
Selenium,  crystalline  form,  Ac,  of;  xxi, 
411. 

Isomeric  modifications  of;  JB^mimB, 
xxii,  106. 

Selenmethyl,  WShUr  and  Detm^  xxi,  2tfL 
ifiteWa,  Q.y  crystals  of  boron,  xxvi,  UflL 
Serapis,  chuigea  in,  LyeO^  yrii,  I^IL 
Serpentine  marbles,    anahfx^  bf  CI  f. 
jSdfcww,  xxlll,  133. 

rock,  A.  A,  HayeMy  xxi,  882. 
Sesquisalts,   on   soluble   basic,  ftifcwi. 

xxvi,  197, 
Sh^Md,  J.  Rj  liberality  of;  towaidi  the 

Tale  Scientific  School,  xxx,  30& 
Shtpard,  C.  U.,  in  Europe,  -rrr,  806L 
on  lazulite  and  tetradymlte  in  G«o^ 
g^  xxvii,  86i 

new  meteoric  iron  of  S.  Africa,  aadt 
supposed  new  of  Mexico,  x:d,  91S. 

on   supposed     meteoric   iron   froa 
N.  C,  xxviil,  360. 
Petersburg  meteorite,  xxiv,  18i 
on  meteorites,  xxx,  304. 
new  mineralfl,  xxii.  96. 

proposed,  xxviil,  120. 
reply  to  Dr.  Genth,  xxiv,  8a 
Mbcralogy,  noticed,  xxiii,  14^  xxif, 
loy. 
shooting  meteor,  xxviil,  270. 
Shooting  stars  of  Auo^ost,  1856,  xxli,  29(L 
of  August,  1858,  xx\i,  435. 
a  Gravier,  xxvi,  435. 
of  August,    1859,    E,    V.  Bmiil 
xxviil  446. 

of  Aug.,  9th  and  10th,  I860,  Z  G 
Herricky  xxx,  296. 
Shwfnard,  R  F.j  notices  of  Permian  fcwrib 
of  Texas  and  New  Mexico,  Ac,  xnii 
125. 

observations  on  ffeology  of  Stc.  Gtot 
vi«ve.  Mo.,  xxix,  136. 

Permian  in  the  Guadalupe  Moontaios 
Rocky  chain,  xxv,  443. 

report  of  Geol.  and  Agr.  surrey  d 
Texas,  noticed,  xxix,  287. 
Shttmardy  G.   G.^  on  geology  of  Jorakdi 
del  Muerto,  New  Mexico,  xxli,  13t 
Eleutherocrinus,  xxii,  121. 
Sicboldy  on  parthenogenesis,  xxiv,  40DL 
Silica,  non-existence  of  polarizlnf:,  in  the 
organic  kingdoms,  BaUey^  xxi,  8S7. 
solubility  of,  in  water,  xxi,  191 
soluble,  F\ieht,  xxiU,  100. 
Silicates,  mineral  hydrous,  dasslficsUdo 

of,  xxvi,  361. 
Silicium,  xxi,  258,  404,  418. 

and  metallic  siliciurcts,  xxiv.  42S. 
anew  oxvd  of,  Wohler,  xxiv,  14a 
Sillciuret  of  hydrogen,  xxiv,  418. 
WohUr,  xxvii,  123. 
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Silicon,  new  compounds,  Buif^  xzv,  270. 
Silk  and  cotton  distinguished  bv  means  of 
protoxyd  of  nickel,  xxvii/420. 

worm,   tho   true   Bombyx  Cynthia, 
xxvi,  898. 
Sillacius,  N.,  reprint  of  a  tract  by,  noticed, 

XX  ix,  400. 
SiHiman,  B.^  obituary  of  Bobert  Hare, 
xxvi,  100, 

Parker  Cleveland,  xxvi,  448. 
J.  Griscom,  xxix,  151. 
notice  of  Daubeny's  Boman  husband- 
ry, XXV,  302. 
notice  of  New  Am.  Cyc,  xxix,  803. 
SUlimany  R^Jr.,  Atlantic  telegraph  cable, 
xxvi,  285. 
on  combustion  of  wet  Aiel,  xxx,  243. 
note  on  loss  of  light  by  glass  shades, 
xxx,  428. 
notice  of  Dawson's  Archala,  xxix,  146. 
Cooke's  Elements  of  Chemistr}*; 
and  Physics,  xxix,  450. 
meteor  of  Aug.  11, 1859,  xxvlii,  300. 
Museum  of  (Jomporativo  Zoology  at 
Cambridge,  xxvli,  450. 
obituary  of  W.  W.  Mather,  xxvii,  452. 
on  a  photometer,  xxiii,  815. 
thirteenth  meeting  of  the  Am.  Assoc, 
at  Springfield,  xxvlii,  293. 
fourteenth,  at  Newport,  xxx,  298. 
solar  eclipse  of  July  18,  1860,  xxx, 
281  292  309 
Silliman's'Fhrst  Principles  of  Natural  Phi- 
losophy, noticed,  xxvi,  447. 
Silurian  basin  of  Hudson's  Bslj.  etc,  xxi, 

818. 
Silver,  action  of  light  on  chlorid,  xxiv, 

263. 
Silverine  glass,  I^tUJean't  process   for. 

Simple  bodies,  discussion  on,  xxvlii,  121. 
on   existence  of  new,   Bunteii  and 
Kircfihoffy  xxx,  410. 
SwnjDaoHy  J,  JE£,  on  aurora  of  1859,  xxx, 

SUnionda.  on  fold  in  strata  of  Petit  Coeur, 

xxix,  121. 
Smailwoody  (7.,  on  aurora  of  1859,  xxix,  250, 
251. 

contributions   to   meteorology,  xxi, 
286. 
Smith,  E.y  on  respiration,  xxix,  142. 
Smithy  J.y  on  cause  of  color  and  theory  of 

lijljht,  xxix,  276. 
Smith.  J,  L,.  artesian  well  at  Louisville, 
xivU,  174. 

description  of  three  new  meteoric 
irons,  xxx,  240. 

meteoric  stones,  in  Indiana,  March 
28th,  1859,  xxviii,  409. 

in  Ohio,  May  1, 1860.  xxx,  111. 
SmUfiy  Sy  depth  of  mollusks  off  Long  Is- 
land, xxvU,  281. 
Smithsonian  Contributions  to  Knowledge, 
YoL  viii,  noticed,  xxiii,  150. 

voL  ix,  noticed,  xxiv,  445. 
Institution,  list  of  works  published 
by,  xxiii   300. 
mlBcelianeous  collections,  xxix,  451. 
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Smithsonian  Institution,  Beport  for  1856, 
noticed,  xxiv,  801. 

for  1857,  xxvli,  802. 
Smyth,   astronomical   expedition  of,  to 

Teneriffe,  xxiv,  417. 
Sndly  E.  ^'.,  vibrations  in  Holyoke  falL 

xxviii,  228. 
Society  for  the  Aid  of  the  Friends  of  Sci- 
ence, xxA'ij  366. 
Soda,  detection  of,  by  the  blowpipe,  xxix, 
115. 

manufacture  of,  new  mode,  xxi,  120, 
xxiii,  443. 

Ordway,  xxvi,  364. 
Lebianc^n  process,  xxii,  99. 
Soils,  absorptive  properties  of,  xxviii,  71. 
economy  of  ammonia  in,  xxviii,  76. 
the  ftinction  of,  xxviii,  84. 
Solar  eclipse,  sec  Edipae. 

parallax,  Gould  and  OUlitSy  xxvi,  146. 
Solubility  of  sulphate  of  baryta,  xxvii,  120. 
of  siUca  and  calcite  in  water,  xxi,  194. 
Solution,  on   pupcrsuturated   saline,  I£. 

Loeicel^  xxx,  411. 
Sorghum,  xxvi,  2<52. 
Sound  from  liames,  W.  B.  Sogers,  xxvi,  1, 

240. 
Souuding  apparatus,  E.  B.  Ifunt,  xxvi,  242. 

new,  Troichridge'Sy  xxviii,  1. 
Soundings  along  the  telegraph  plateau, 
xxvi,  219. 

deep  sea,  W.  P.  TroKbridaCy  xxvi,  169. 
886. 

infusoria  in  oceanic,  xxvi,  887. 
see  Depth. 
South  CaroUna,  changes  in  coast  of,  xxvlii, 

354. 
Species,  errata  to  article  on,  by  /.  />.  Ikmay 
xxv'ij  146. 
origin  of,  T.  Ihritowty  xxx,  1. 
origination  and  distribution  of,  /.  J). 
Hooker,  xxix,  1,  805. 

thoughts  on,  /.  2).  BanOy  xxiv,  805, 
see  Darwin. 
Specific  gravity  apparatus,  EekfeUU  and 

DuJboi8y  xxii,  294. 
Spectra,  on  chemical  analysis,  by  means  of, 

xxx,  415. 
Specula,  polishing,  R  Greetie,  xxiii,  145. 
Speculum  for  telescopes,  new,  xxiv.  259. 
i^jekcy   explorations  in   eastern    Africa, 

xxix,  242. 
Spencer,  C.  A.,  his  improved  microscopes, 

xxviii,  89. 
Spheroidal  evaporation,  BiddeUy  xxvi,  71. 
^Uhnany  IF.,  meteor  of  July  8th,  xxii, 

448. 
Sponge,  a  boring,  J.  Leidyy  xxiii.  28L 

Botoerbaiik,  xxii,  439. 
Spongeous  origin  of  siliceous  bodies  of 

chalk,  xxii,  415. 
Spontaneous  generation,  Ibuchel.  xxvii, 
258. 

Claude  Beniardy  xxvii,  406. 
J.  D.  Danay  xxvii,  408. 
Dumas,  xxvii,  407. 
Milne  Edwards.xxy]iy  401. 
Ihijetiy  xxvii,  405. 
Q;wUr^aye*y  xxvU,  406. 
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Bqaler,  E.  a,  pHze  to,  zxii,  148. 
6ur  charts,  notice  of^  xxiv,  415. 
variable,  in  Pisces,  xxi,  438. 
ilsheSf  Palaeozoic,  Salter^  zzil,  415. 
Stan,  new  double,  A.  Clark,  xxt,  129. 
sudden  appearance  of,  note  on,  zziT« 
415. 
Btauroscopic  observations  of  F.  yon  Ko> 
bell,  noticed,  xxvU,  888. 

on  cooled  i^losses,  0.  N.  Rood,  xxvli, 
S91. 
3team  boilers,  feeding  of,  with  a  continued 
supply  of  pure  water,  A.  iSauvage,  xxvi, 

engine,  R.  ClawAw  on,  xxil,  180, 9&1. 
mechnnioAl  theory  of  heat  in,  R.  Clou- 

•iux,  xxiii,  25. 
Bteel,  containing  tungsten,  xxTiii,  377. 
SUele^  A.,  on  aurora  of  1850,  xxx,  348. 
Btciu,  on  coal  of  Stixonv,  xxv,  8S3w 
Btereocbromy,  xxiii,  101. 
Stereoscope,  telescopic,  HdmhoUz^  xxy, 

297. 
Stereoscopic  advertisements,  K  YV.  JBUbe, 

XIIX,  OCrz. 

ex})erimcnt,  Z^i^Teo^,  xxil,  IM. 

vision,  W.  R  Rof/crSy  xxl,  80, 178,  489. 

JSle»ch9y  R  P.^  coal  measures  of  Ohio  and 

Illinois,  xxvl,  ?2. 

new  carbonif.  fossils,  xxv,  258. 
Stimpson,   W.t  botanical  and   soological 
nomenclature,  xxix,  289. 

collections  bv,  in  North  Pacific  Expe- 
dition, xxiii,  18b. 

Crustacea  and  Echinodermata  of  the 
Faciflc  shores  of  N.  America,  xxiv,  288. 
of  N.  Am.,  xxviii,  159. 

fbsfiiU  at  Gay  Head,  Mass.,  xxix,  145. 

geoloirical  notices,  xxix,  288. 

on  Leptosiagon,  xxv,  2',^5. 

on  MithmcidtPj  xxix,  132. 

obituary  of  W.  W.  Turner,  xxix,  162. 

Prodromus  evcrtcbratonim,  <fec.,  no- 
ticed, xxiii,  451,  xxvl,  141, 446,  xxvii,  444. 

trip  to  Beaufort,  8.  C,  xxix,  443. 

zoological  bibliography,  xxviii,  445, 
Kxix,  m,  293. 

notices,  xxviii,  444,  xxix,  129,  442, 
xxx,  140. 

zoology  of  Greenland,  xxv,  124. 
Stoddard,  O.  X,  diluvial  siriie,  xxviii,  227. 

Storer,  F.  11. ,  behavior  of  Cafl  and  6aC 
with  various  saline  solutions;  on  the 
determination  of  carbonic  acid  in  mine- 
ral waters,  xxv,  41. 

chemical  notices,  xxix,  278,  429,  xxx, 
125,  205. 

on  larvcs  of  flies  resisting  arsenic, 
xxviii,  166. 

on  loss  of  light  by  glass  shades,  xxx, 
420. 

review  of  Antlsell  on  photogenic  oils, 
xxx,  112,  254. 
Storm,  barometric  action  during,  J,  Chap- 
pdLsmith,  xxiii,  18. 

the  Schuyler,  xxiv,  290. 
Storms,  on  avoidinof,  J.  Rodgert  and  A. 
Schdnborn,  xxiii,  2l>5. 

cvclonlc  of  the  X.  Pacific,  W.  C.  Red\ 
JUld,  xxiv,  21. 


Stonns,  tpiralit  J  of  wblilivliid,  IF.  C  M 

ftHd,  xxiii,  28. 
Straw  lightning  rods,  xxrii,  8Q6L 
Strauibrydge,  £lH.  ,  on  aurora  of  18S0,  zzz, 

356. 
Strong's  Elem.  and  Higher  Algebia,  bo- 

ticed,  xxx,  806. 
Strontia    Balphate,   aolability  in  adds 

xxvii,  419. 
Strychnia,  chemical  reacUoaa  ol  xxriO, 
216. 
methods  of  detectiiii;^,  zzU,  41SL 
Students  visiting  Europe,  infonnation  to, 

xxii,  146. 
Sturm,  Conrs  d* Analyse,  noticed,  xxviii, 
482. 
obituary'  of,  xxi,  354. 
Submarine  *  telegraph,     importanee    of 
Boimdings  for,  xxviii,  51. 
tunnel,  motor  for,  xxtI,  96L 
Subsidence  of  N.  Jersey  coast,  O,  K  Cboi, 

xxiv,  ;wi. 
Suckley  and  Cooper,  reports  on  Nat  Hlit, 
<&c.,  of  Minnesota,  Nebraska,  Ac,  no- 
tice of,  -4.  Gratj.  xxx,  138. 
Suckley,  G.,  disclaimer,  xxx,  9M. 
Suez,  level  and  character  of  isthmus,  xzfi, 

2rA 

Sugar,  brown,  chemical  examinatioa  ol^ 
Alexander  and  Morfit,  kxv,  S06u 
cane,  from  glycerine,  etc:,  xxiv,  411 
method  of  refining,  DawAemy,  xxv,  I4i 
in  urine,  on  determining,  X3ti,  ISSL 
Snears,  two,  ftom  Caiifomil^  xxii,  6. 
SuuuHuU  and  WomUey,  measnrement  of 

strife  of  Diatoms,  xxvii,  349. 
SuUivant's  Musci  and  Ilepatics  of  the  U. 

States,  noticed,  xxiii,  129. 
Sulphates,  preparation  of  pure,  H.  Wwtz, 

xxvi,  367. 

Sulphur,  diflferent  states  of,  xxiv,  260. 
Sulphuric  acid,  action  of,  on  nitrUes  tnd 
amids,  xxiii,  269. 
new  mode  of  manufacturing,  xxi,  1^. 
Sun,  influence  of  lle:ht  of,  on  combustion, 
LeOonte^  xxiv,  Sit. 

influences  of^  on  the  earth,  Bdmholi:, 
xxiv,  207. 
note  on  constitution  of,  xxiv,  416l 
^wrallax    of,    new  determination  oi^ 
GUUm  and  Gould,  xxv,  S05». 
rays  of,  heat  in,  xxii,  877,  382. 
spots  of,  periodicity  in,  Reickenboek^ 
xxv,  295. 

Sunken  vessels,  on  raisine,  xxvi,  264. 
3ur\'eying,  problem  in,   W.  3i.   Gilleak, 

xxiii,  Sa. 

SuUon,  G.,  on  aurora  of  1859,  xxx,  854. 
SiffaUow,  G.  C,  on  carboniferous  fossils, 
noticed,  xxv,  447. 
on  Pennian,  xxvi,  115,  182. 

in  Kansas,  xxv,  305*  442. 
Report  by,  on  GeoL  Survey  of  Mis- 
souri, noticed,  xxi,  151,  427, 
Sylvester's  Quarterly  Journal  of  pure  and 
applied  Mathematics,  xxiii,  149. 

T. 

Tamitier,  experiments  on  rifled  caDOOO, 
xxix,  270. 
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Tanuanm  and  ito  compoimdfl,  Eom^  xziii, 

116. 
Tape  wonn,  metamorphosis  of^  xxrilf 

Tasmania,  introdnctory  essay  to  flora  of^ 

J.  D.  Booker,  xxix,  1, 805. 
Taarino,  xxii,  la 

Taylor,  w.  J.,  on  aragonite  near  the  Ar- 
kansas, xxiv,  275. 
on  lecontite,  xxvi,  278. 
meteoric  iron  of  Xiqu^ilco,  xxii,  874 
on  a  nicl^el  meteorite,  xxiv,  296. 
mlneralo^cal  notes,  xxrl,  131 
on  rock  gnano,  xxiv,  177. 
oysters,  on  green-giUed,  xxr,  294. 
translation  by,  of  Janoyer,  on  the  in- 
fluence of  snlpnnr  on  iron,  xxir,  880. 
Telegraph,  Atlantic  cable,  xxvi,  285, 44a 
across  the  Mediterranean,  xzi,  257, 
xxUi,  107. 
nautical,  xxili,  442. 
platean  soundings,  xxvl,  219. 
Telegraphic  wire,  dangers  from,  xx^  896. 
Telescope,  equatorial,  Ibrro,  xxii,  108. 
of  sllTered  glass  and  mirrors  of  diflfer- 
ent  surfiurcs,  xxvi,  899. 
Telescopes  at  A,  Clark,  xxi,  158. 

polishing  specula  for,  JL  Qrtene,  xxiii, 
145. 
Telestereoscope,  HdmholU,  xxr,  297. 
Telluramyl  and  selcnmethyl,  xxi,  245. 
Temperature  of  air  and  sea,  i>otw,  xxvi,  91. 
of  earth  at  depths,  xxt,  448. 
variations  in,  dependent  on  astrono- 
mical causes,  Meeck,  xxiv,  446. 
isothermal,  Hmniastf,  xxiii,  144. 
Tennessee,  Geology  of,  by  R,  0.  CStrrey, 

noticed,  xxiv,  2o0. 
Tcnney,  8.,  Geolqgv  for  Teachers,  Ac, 

notice  of,  xxix,  2^ 
Terraces  or  beaches  on  Western  Islands, 

xxiii,  299. 

Tertiary  shells,  etc,  of  California,  Blake, 
xxi,m 

see  OeoHogy, 
Tetradium,  J.  M.  Safford  on,  xxii,  286. 
Thayer,  H.  R,  on  aurora  of  Aug.  1859, 

xxix,  90. 
Thenard,  death  of,  xxiv,  299. 

obituary  notice  of,  xxv,  480. 
Thermometer,   Saxton*s   self-registering, 
described,  xxx,  815. 
effect  of  pressure  on,  xxix,  203. 
Thermometers,  in  Kane's  Arctic  Expedi 

tion,  discrepancies  among,  xxiv.  2^. 
ThiekUun^  T.  F.,  on  aurora  of  1859,  xxx, 

840. 
Thompson,  Z.,  obituary  of,  xxi,  801,  xxii, 

44. 
Thought,  rapidity  of;  Ule,  xxhr,  445. 
Thunder-storms,  on  geographical  distribu 

tion  of,  E.  Loomin,  xxx,  fi4. 
Tidal  wave  in  Hudson  river,  A.  2>.  Baehe, 
xxlli,  17. 
observations.  Coast  Survey,  xxv,  81. 
TidcH,  Barnard  on,  xxvll,  349. 

of  the  Atlantic  coast  of  U.  States,  A 
D.  Baehe,  xxi,  14.  xxv,  47. 
of  the  Gulf  of  Mexico,  xxi,  28,  xxiii,  1. 


Tides,  notes  on,  U/oydf  xxiv,  417. 

of  Nova  Scotia,  ChevaUier,  xxiii,  280. 

at  Ponape,  Carolines^  xxii,  142. 

of  the  U.  S.  Coast,  prediction  tables 

for,  A.  D,  Baehe,  xxiii,  12. 
of  west  coast  of  U.  S.,  A,  2>.  Baehe^ 

xxi.  If  10,  23. 
Time,  automatic  comparison  of,  between 

distant  stations,  /.  H.  Lane,  xxix,  48. 
Tin,  on  some  soluble  salts  of,  /.  M.  Ord' 

way,  xxiii,  220. 
Titanic  iron,  xxvii,  127,  423. 
Tobacco  manuikcture  in  Paris,  xxv,  434. 
ToUes'  microscope   objectives,   noticed, 

M.  a  WhiU,  xxx,  156. 
Toluol,  on  transformation  into  benzoic 

alcohol  and  toluic  acid,  xxi,  182. 
Top,  on  the  motion  of,  J.  O.  Barnard,  xxv, 

74. 
Tornado,  the  Schuyler,  xxiv,  290. 

see  Storm. 
Xbrrey,  J.,  Botany  of  Mexican  Boundary, 

Xxvi!i,29L 
discovery  of  pectinc  In  the  analysis 

of  tuckahoef  xxvii,  439. 
Torsion   and   magnetism,    relations    of, 

xxvili,433. 
Totten^  X  O.,  sudden  disappearance  of  ice 

on  lakes,  xx\'iii,  359. 
Townsend,  David,  obituary  of,  xxvii,  443. 
Trans.  Am.  Philos.  Soc,  Philad..  vol.  xl; 

new  series,  Pt.  Ill,  1860,  noticed,  xxx, 

Transit  histrument,  on  use  of,  in  deter- 
mining latitude,  C.  S.  Lyman,  xxx,  52. 

Tratk,  J,  JL,  aurora  of  Aug.  1859,  xxviii, 
406. 

earthquakes  in  California,  xxiU  110, 
xxiii,  841,  xxv,  146,  xxvi,  296,  xxviU,  447. 

Triassic,  see  Otology. 

Trilobites  from  Potsdam  sandstone,  de- 
scribed, Bradley  tmd  Billings,  xxx,  241, 
337. 

from  near  Boston,  W.  B.  Bogers,  xxii, 
296. 

TrionyXf  iVom  Nebraska,  xxii,  120. 

Triphenylamln,  xxiii,  268. 

Troodon,  fossil  reptile,  Leidy,  xxii,  119; 

Troost  and  Devttle  on  densities  of  vapors; 
xxviii,  435. 

Trovbridge,  W.  P.,  deep  sea  sonndingekr 
xxvi,  157. 
deep  sea  explorations,  xxvi,  886.. 

new  sounding  apparatus  for, 
xxviii,  1. 

in  reference  to  on  Atlantic  tele- 
graph, xxviii,  51. 

Tnnt,  M.,  on  aurora  of  1859,  xxx,  348,  357. 

rnibncr^s  Guide  to  Am.  Lit^  notice  of,  D. 
a  OUman,  xxix,  303. 

TKhudi,  return  from  Peru,  xxvll,  303. 

Tuckahoe,  analvsis  of,  xxvii,  439. 

Tuckermatm,  A,  enumeration  of  North 
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T^fnowMhi,  J.^  translation  of  Rose  on  alu- 
minum, xxi,  lOL 

IT. 

Underwood^  2>.,  on  aurora  of  1850,  xxx,  840. 
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facts  in,  Stcvelly,  xxvii,  2CS. 
IK  R  Rogers,  xxi,  80,  173,  439, 
xxx,  387. 
Volcanic  action  on  Hawaii,  xxiii,  435.        I 
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Am.,  noticed,  xxvii,  447. 
Crustacea,  classiflcatlon  of,  J,  D,  Dana^ 

XXV,  835. 
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Water  Level  of  Green  Bay,  Wisconsin,  Whittleset,  p.  305. 

XXVIIL — New  Sounding  Apparatus  for  Deep  Sea  Sounding,  Trowbridge,  p.  1.— 
Two  New  Passes  of  the  Rocky  Mountains,  Blakiston,  8  diagrams  on 
1  sheet,  p.  320. 

XXIX — New  Fossil  shells  from  Nebraska,  Meek  and  Hatden,  p.  38.— Discussion 
of  Declinometer  Observations  made  at  Girard  College,  Bache,  5  dia- 
grams on  1  sheet,  p.  36. — ^Apparatus  for  the  Automatic  Comparison  of 
Time  between  distant  stations,  Lane,  p.  48. — Distribution  of  Temper- 
ature in  the  Gulf  Stream,  Bache,  18  diagrams  on  1  sheet,  p.  199. 

XXX. — Geographical  Distribution  of  Auroras,  Loomis,  p.  89. — Stereoscopic  Ad- 
vertisement, Blake,  p.  301 — ^Distribution  of  Temperature  in  the  Gulf 
Stream,  Bache,  80  oiagrams  on  4  sheets,  p.  318. 


ERRATA. 


XXL— P.  91,  L  9  from  top,  after  *f)pom'  inaert  *the  denominators  oil*- P.  159,  L  7 
from  top,  for  '  o^-e,'  read  *(K'-0.» 

XXIL— P.  1,  L  2  from  bottom,  for  •  »Dictyopyxi8,'  read  *  Dictyopyxis ;  1.  4  from 
bottom,  for  *  Dicladia,'  read  **Dicladia.»— P.  2,  lines  1  and  2  from  top,  for  '♦Coscino- 
discus,'  read  *  Coscinodiscus ;  L  2  from  top,  for  *  Rhizosolenia,*  read  *■  *Rhizo8olenia  ;* 
L  8  from  top,  for  *Difflugla,^  read  **Dlfflugia;'  1. 16  from  top,  for  *  Eucyrtidium,' 
read  *  ^Eucyrtidium,'  in  both  cases. 

XXIIL— P.  88,  L  2  from  bottom,  for  *  northeast,'  mid  *cafit.*— P.  178,  Uncs  3  and  5 
from  bottom,  for  *  Tannenschein,'  read  ^Sonnenschein.* 

XXIV.— P.  128,  lines  24  and  25  from  bottom,  transpaae  *  mica  pseud.*  and  *  unolt'd 
scapolite.'— P.  313,  L  13  from  top,  for  *  equalities,'  read  *  qualities.'— P.  314,  L  21  from 
bottom,  for  *  propositions,'  rmd  *  proportions.' — P.  428,  L  14  from  bottom,  for  *  Loc- 
copterls*,'  read  *  Laccopteris.'- P.  443,  1. 1  from  bottom,  for  *  John  Wabren,'  read 
*  John  Wabner.' 

XXV.— P.  318,  L  23  from  bottom,  for  *of  the  south'  read  *  of  the  north;'  L  8 
from  bottom,  for  *  and  separates,'  read  *  separating ;'  L  2  from  bottom,  for  *  Ne- 
vada,' read  '  Sierra.'- P.  375,  119  from  top,  after  *  water,'  add  *  or  metallic  oxyd;' 
1.  Id  from  bottom,  after  Hhe,'  inaert  *  gaseous.' — P.  422,  dde  last  paragraph  of  note. 
—P.  437,  dde  lines  5  and  0  firom  bottom. 
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XXVL— P.  07,  lines  4  ind  6  from  top,  for  «fft :  2)8 ::  49i :  1%'  f««r^fft»  :SiS:: 

4Si :  2A!  ud  ddethe  index  9  after  (f ft^+Jfi).— P.  106,  L  7  from  bottom,  for  W. 

W.  Bnx,*  fiotf  *  J.  H.  BiLi.*--P.  168,  L  1  team  toiK  for  *96,*  ntd  *!».'— Pw  160,  Um 
IS  and  14  from  bottom,  for  *«,^  rmd  *F.*— P.  170,  L  3  from  bottom,  after  'as  nniA 
M,'  iHMeH  *one-fonrth  ot'— P.  888,  L 17  frtira  top,  foe  *80l'  rviKi  mOO.'— P.  »6,L0 
from  bottom,  for  *inalde,*  rmd  ' iiiaed.*-- P.  aOft,  in  the  title  of  Heyes*t  article,  defc 

*  with  a  map.  *— P.  881.  L  0  from  bottom,  after '  the  beak  of  the,*  immi '  smaller  TilTe 
In  the.  *— P.  888,  L  10  from  top,  after '  idcntioO,*  Umri  •  wUh  foreign  forms.'— P.  8S, 
L  lOflrom  top,  after  ^Cretaoeons,'  immri  *  and  perhaps  Tertiaiy.' 

XXVn.— P.  248,  L  1  fh>m  bottom,  after  'Delphi  fflate,'  inmH  'or  Btack  liagnh 
diale,  equivalent  of  the  Oeneaee  Slate  or  MSureelliis  shale  of  New  York.' 

XXVm.— P.  286.  L  1  from  top,  fbr 'liriitty,' fwod  *  slightly ;'  L  7,  after  <  other  *  fa- 
iwf  'side  is  a.'— P.  2^,  1. 1  Ihnn  top,  after '  Aetinocrlnns,*  tescrf  'grandis ;'  L  ICfrosi 
top.  for  *  obscure,'  rmd ' obscurely.'— P.  Ml,  L  8  from  bottom,  for  'OTal,'  read  'onL* 
—P.  M4, 1. 14  fhnn  top,  for  'armbonea,'  rsod  'umbones:'  1. 6  from  bottom,  for *cf- 
doetomna,'  rsod  'Cyclostomus.'— P.MB,  LaSfrom  top,  for  'p.  c.,'  rent  *ol*— P. 9SBI 
L  86  firom  top.  for  'i.'  rsod  'i.'— P.  801,  1. 1  firom  bottom,  for  '  "RmnxukTm:  nsi 
«Xir«njiAini/— P.  868,  L 14  from  bottom,  for  '8-8904+121-80,'  rmd  'S-SOdlxlSl^;* 
1. 10  fhnn  bottom,  for  '4*0€iO+121'8O,'  read  '4*6440xiai*6a'— P.  886,  L  20  from  botr 
torn,  after 'cuUlTation.'  inmi  a  period,  and  fbr' where,'  twad'Vbliere:'  L  lOfron 
bottom,  d§U '  then.'— P.  867, 1. 10  from  tbp,  for '  sand,*  rmd '  mud.'— P.  408,  (in  soms 
copies,)  1.  6  from  bottom,  for  *  Atipuua y  rmd  '  AxDiufl.* 

XZOL- P.  878.  L  0  from  bottom,  for  'Hmaz,'  tvod ' Hbditz.'— P.  205,  L  Sfron 
bottom^for '  Onrtos'  read '  Omim^^—'P.  462,  LU  firom  bottom,  and  p.  468,  L  14ih» 
top,  for  'LUBBR,'  read  'Lxkbeb.'- P.454,  L 18  from  top,  (b  aome  coi^)  for 

*  JjAwmxXj*  read '  DAOOnr.' 

XZX.— P.  168,  L  16  firom  bottom,  for  'many,'  rsod  'some.*- P.  167, 1 28  from  top^ 
for  'best,'  fwd '  test.'- P.  174, 1. 18  from  top,  for  'point,'  rmd  *  paxt.'^ 
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